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FOREWORD 

A joint  feasibility  study  for  producing  a combined 
climatological/oceanographic  atlas  of  the  water  areas  of  the 
world  was  undertaken  by  the  Naval  Weather  Service  Com- 
mand and  Naval  Oceanographic  Office  in  1969.  The  results  of 
this  feasibility  study  showed  a significant  increase  in  surface 
marine  observations  since  the  publication  of  the  U.S.  NAVY 
MARINE  CLIMATIC  ATLAS  OF  THE  WORLD.  The 
additional  data  plus  recommendations  for  revised  content 
and  format,  provided  by  various  Naval  Weather  Service  fleet 
units  and  field  activities,  warranted  the  updating  of  the  entire 
series  of  marine  climatic  charts  of  the  world.  The  data  base 
for  this  revision  of  Volume  II  of  the  U.S.  NAVY  MARINE 
CLIMATIC  ATLAS  OF  THE  WORLD  contains  three  times 
the  amount  of  data  that  was  available  when  Volume  II  was 
published  in  1956. 

The  Naval  Weather  Service  Detachment,  Asheville,  was 
tasked  to  produce  a technical  model  of  the  atlas  providing  a 
sample  of  each  type  of  page  presentation  proposed  with 
supporting  documentation.  The  atlas  mock-up  was  approved 
by  Headquarters,  Naval  Weather  Service  Command  in  1971  as 
the  model  for  Volume  I (1974)  and  Volume  III  (1976)  as 
well  as  for  this  atlas  and  future  volumes  of  this  series. 
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PART  I - METEOROLOGY 


INTRODUCTION 

N 

The  eight  volume  series  of  the  U.S.  NAVY  MARINE 
CLIMATIC  ATLAS  OF  THE  WORLD  has  had  wide  accept- 
ance as  an  authoritative  reference  for  large  scale  operational 
planning  and  applied  research.  This  volume,  based  on  a little 

over  120  years  of  data  (1854-1974),  is  an  update  of  Volume  / 

II  (U.S.  Navy  Marine  Climatic  Atlas  of  the  World , 1956)  and 
is  designed  to  fulfill  the  same  requirements.  This  volume  is 
not,  however,  a one  for  one  revision.  Some  of  the  data 
presentations  have  been  changed  and  wave  statistics  have 
been  added.  No  upper  air  charts  are  presented  since  in  recent 
years  several  comprehensive  volumes  of  upper  air  data  have 
been  published  separately*'  ( Upper  Wind  Statistics  Charts  of 
the  Northern  Hemisphere,  Volumes  I and  II,  NAVAER 
50-1C-535,  1959;  Components  of  the  1000  MB  Winds  of  the 
Northern  Hemisphere,  NAVA1R  50-1C-51,  1966;  Selected 
Level  Heights,  Temperatures  and  Dew  Points  for  the  North- 
ern Hemisphere,  including  Monthly  Mean  Wind  Speed  and 
Direction,  NAVAIR  50-1C-52,  1970;  Selected  Meridional 
Cross  Sections  of  Heights,  Temperatures  and  Dew  Points  of 
the  Northern  Hemisphere,  NAVAIR  50-1C-59,  1971). 

.The  descriptive  explanations  which  follow  give  details 
concerning  the  quality  control  and  processing  of  the  observa- 
tions and  the  development  of  the  charts  and  graphs. 

Limitations  imposed  by  the  quality  of  the  data  and  the 
methods  adapted  to  help  overcome  them  are  also  discussed. 

This  Atlas  is  the  result  of  a concerted  and  extensive  effort 
by  many  people  (aided  by  automatic  data  processing  equip- 
ment) to  present  a detailed  and  useful  ocean  climatology. 
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THE  GENERAL  PLAN  OF 
THE  CHARTS 

The  "point  statistics”  common  to  land  climatology  are 
made  possible  by  the  maintenance  of  weather  records  at 
fixed  locations  for  long  periods.  Such  statistics  are  not 
generally  available  for  Ocean  Basins.  However,  in  the  past 
three  decades  the  Ocean  Weather  Station  (OWS)  networks 
maintained  through  the  cooperation  of  several  maritime 
nations  have  been  a real  step  toward  fixed  point  locations. 
Unfortunately,  many  of  these  stations  have  been  phased  out. 

Beyond  the  coverage  afforded  by  the  five  Ocean  Weather 
Stations  in  the  North  Pacific  of  which  only  two  operate  full 
time,  vast  areas  remain  for  which  transient  ships’  logs  of 
surface  weather  observations  are  the  only  source  of  detailed 
knowledge  of  ocean  climate. 

It  is  possible  to  select  areas  small  enough  to  permit  an 
approximation  to  the  "point  statistics”  of  land  stations 
where  the  number  of  observations  is  sufficient.  For  this  atlas 
15  representative  areas  were  selected.  These  are  outlined  on 
the  base  chart  and  numbered.  Graphs  and  Tables  for  these 
areas  have  been  placed  on  the  facing  page  for  easy  reference 
to  the  base  chart. 

THE  OBSERVATIONS  AND 
THEIR  PROCESSING 

Variations  in  definitions,  codes  and  units  of  measurements 
used  by  maritime  nations  for  recording  and  punching  marine 
observations  have  resulted  in  18  different  forms  (or  “decks") 
of  punched  cards  available  for  use  at  the  National  Climatic 
Center.  These  data  have  been  converted  to  a common  format 
and  placed  on  magnetic  tape.  For  a more  detailed  explana- 
tion of  the  conversion  procedures,  the  reader  is  referred  to 
the  Tape  Data  Family-11  (TDF-11)  Reference  Manual 
(National  Climatic  Center,  1968).  This  tape  deck  was  the 
primary  data  source  for  this  volume.  Funding  for  the 
development  of  TDF-11  was  provided  primarily  by  the  Naval 
Weather  Service  Command  with  supplemental  support  from 
the  Knvironmental  Science  Services  Administration  (now 
NOAA)  and  the  Department  of  Defense. 

The  data  were  subjected  to  complex  quality  control 
procedures  before  processing.  First,  duplicate  observations 
(which  entered  the  data  base  from  different  sources)  were 
eliminated.  The  remaining  observations  were  then  checked 
for  internal  consistency.  Elements  failing  to  meet  the  internal 
consistency  checks  were  either  adjusted  or  eliminated.  The 
data  were  subjected  to  an  extreme  value  check.  These  quality 
controlled  data  have  been  retained  in  a separate  tape  file 
designated  as  the  U.S.  Navy  Marine  Atlas  Work  Tapes. 

Regardless  of  the  amount  of  quality  control  to  which 
marine  observations  are  subjected  there  are  many  inherent 


problems  which  can  be  corrected  in  only  a general  way. 
Among  these  are:  the  difficulty  in  taking  observations  of 
meteorological  elements  from  an  unstable  platform,  different 
levels  of  observer  experience,  recording  errors,  variations  in 
observing  and  coding  practices,  punching  errors,  the  scarcity 
of  observations  over  vast  areas,  and  the  effect  of  weather 
elements  themselves  on  measurements.  Ships  may  avoid  bad 
weather  when  possible  (Quayle,  1974),  thus  decreasing  the 
amount  of  bad-weather  data;  or  they  may  slow  down  in  foul 
weather,  thus  taking  more  observations  and  increasing  the 
data  sample.  s 

Complete  observations  (including  all  elements)  from  tran- 
sient ships  are  steadily  becoming  more  common.  Ships’ 
weather  logs  of  past  decades,  incomplete  by  today’s  stand- 
ards, show  wind  direction  and  speed  to  be  the  elements 
almost  invariably  recorded.  From  a survey  of  the  data 
available  for  this  atlas,  the  percentage  of  observations 
containing  other  basic  weather  elements  is  as  follows: 


Element 

Percent 

Air  Temperature 

99 

Sea  Temperature 

92 

Total  Cloud  Amount 

92 

Visibility 

93 

Sea  Level  Pressure 

88 

Present  Weather 

88 

Low  Cloud  Amount 

64 

Wet  Bulb  Temperature 

62 

Waves 

50 

Because  of  incompatible  observing  or  coding  procedures, 
many  observations  of  total  cloud  amount,  visibility,  present 
weather,  low  cloud  amount,  and  wave  data  have  been 
eliminated  from  the  computations.  This  significantly  reduced 
the  percentages  of  these  elements  in  the  above  table. 

Some  peculiarities  of  selected  elements  are  listed  below: 

PRECIPITATION  — Of  all  of  the  elements  recorded  in 
historical  marine  observations,  precipitation  is  one  of  those 
most  subject  to  error  in  interpretation.  This  derives  from  a 
number  of  causes  such  as  coding  practices,  observers’ 
preference  for  certain  present  weather  codes  and  other  biases. 

SEA  SURFACE  TEMPERATURE  This  element  is 
recorded  with  a fairly  high  frequency  in  marine  observations. 
The  various  methods  of  recording,  however,  tend  to  decrease 
the  reliability  of  the  individual  values.  Gradients  and  relative 
values  are  considered  to  be  reliable. 

SEA  LEVEL  PRESSURE  This  element  is  one  of  the 
least  accurate  because  of  instrument,  coding  and  conversion 
errors.  To  lx1  capable  of  registering  accurate  pressure 
readings,  barometers  used  on  shipboard  generally  require 
more  frequent  calibration  than  they  receive.  Despite  the 
inaccuracies  of  the  individual  readings,  however,  the  large 
scale  patterns  and  gradients  are  relatively  accurate. 
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AIR  TEMPERATURE  This  element  is  considered  to  be 
generally  reliable.  However,  in  the  tropics,  as  the  result  of 
poor  instrument  exposure,  observed  temperatures  on  tran- 
sient ships  under  sunny  conditions  appear  consistently  high. 
This  data  subset  influences  primarily  the  distribution  of 
maximum  temperatures  (99th  percentile)  while  the  minimum 
(1st  percentile)  and  mean  temperatures  are  relatively  un- 
affected. 

VISIBILITY  It  is  difficult  to  measure  visiblity  at  sea 
because  of  the  lack  of  reference  points.  Also,  some  observers 
report  reduced  visibilities  at  night  because  of  darkness.  The 
coarseness  of  the  coding  intervals,  however,  tends  to  min- 
imize serious  biases  in  the  summarized  data. 

WAVE  DATA  — Suitable  quantitative  wave  records  are 
available  only  since  the  late  1940s.  This,  coupled  with  an 
apparent  reluctance  on  the  part  of  many  observers  to  take 
wave  observations,  particularly  in  the  early  years,  leaves 
waves  as  the  least  often  recorded  element  in  marine  observa- 
tions. The  estimate  of  wave  heights  is  very  subjective  and 
depends  upon  the  experience  of  the  observer  and  the  size  of 
the  ship  from  which  the  observation  is  taken.  Wave  heights 
reported  by  most  transient  ships  tend  to  be  low  when 
compared  to  reference  measurements.  Adjustment  for  this 
apparent  bias  has  not  been  made  in  this  atlas. 

Despite  the  lower  confidence  level  in  the  individual  values 
of  these  elements,  through  subjective  analyses  and  reference 
to  previous  studies,  the  means,  extremes  and  gradients 
presented  by  the  isopleths  are  considered  to  be  quite  reliable. 

THE  ISOPLETH  ANALYSES 

The  climatic  data  in  this  atlas  are  presented  by  isopleths 
(lines  connecting  points  of  equal  magnitude)  supplemented 
by  graphs  and  tables.  The  isopleth  analyses  were  completed 
cooperatively  by  a team  of  meteorologists.  The  basic  charts 
were  automatically  plotted  from  one  or  two  degree  area 
summaries  for  the  entire  ocean  basin.  The  Ocean  Weather 
Station  data  in  the  North  Pacific  were  not  as  beneficial  as 
those  in  the  North  Atlantic.  Nevertheless,  these  data  were 
still  invaluable  in  evaluating  surrounding  transient  ship 
observations. 

As  a further  aid  to  data  interpretation,  the  analysts  made 
use  of  the  observation  count  which  was  plotted  with  all 
summarized  data.  Additionally,  continuing  reference  was 
made  to  the  marine  atlases  and  supplemental  publications 
listed  in  the  bibliography. 

THE  GRAPHS  AND  TABLES 

To  supplement  the  isopleth  analyses,  graphs  and  tables  are 
presented  for  each  representative  area.  The  graphs  and  tables, 
in  most  instances,  represent  the  objective  compilation  of 


available  raw  data  for  specified  areas  without  regard  to 
suspected  biases  or  inconsistencies. 

Since  the  final  isopleth  analyses  reflect  both  objective  and 
subjective  considerations,  differences  may  be  found  when 
comparing  the  graphical  data  for  a representative  area  with 
the  analyses. 

THE  INDIVIDUAL 
SURFACE  CHARTS 

The  legend  in  each  chart  is  designed  to  explain  data 
content  tables,  graphs  and  isopleths.  Each  legend  contains 
detailed  instructions  on  how  to  read  the  tables  or  graphs.  The 
following  paragraphs  contain  additional  remarks  likely  to  be 
of  interest  to  those  called  upon  to  interpret  the  data  and 
provide  answers  to  specific  operational  questions. 

Most  of  the  graphs  and  tables  allow  approximation  of  the 
empirical  probability  of  occurrence  of  selected  criteria.  This 
is  a major  factor  in  assessing  the  risk  involved  in  operational 
planning.  For  certain  elements,  standard  deviations  are  given 
on  the  graphs  to  provide  a measure  of  relative  variability.  The 
standard  deviation  on  these  graphs  is  denoted  by  ‘s’  and  was 
computed  using  the  expression: 


NXxj  — (2xj)2 
N(N-l) 


where  N is  the  number  of  observations  in  the  sample  and  xj  is 
the  \th  realization  of  the  random  variable  X.  The  use  of  (N-l) 
in  the  denominator  gives  the  best  estimate  of  the  population 
standard  deviation. 

SURFACE  WINDS 

Surface  wind  is  the  element  most  commonly  observed  and 
recorded.  The  wind  distribution  is  presented  by  a combina- 
tion of  two  graphic  forms  — the  bar  graph  and  the 
contingency  table.  The  bar  graph  corresponds  to  the  percent 
scale  at  the  top  of  the  square  and  gives  reference  to  the  wind 
direction  frequency.  The  contingency  table  gives  the  percent 
frequency  of  each  wind  speed  class  within  each  direction.  By 
adding  the  totals  lines  at  the  bottom  of  the  graph  it  is 
possible  to  approximate  the  percent  frequency  of  wind  speed 


occurrence  for  selected  criteria.  For  the  example  graph  in  the 
legend,  71%  of  all  winds  were  <17  knots. 

Because  of  the  continuous  record  at  the  Ocean  Weather 
Stations,  it  is  possible  to  compute  duration  statistics  for 
gales.  These  graphs  are  printed  over  or  immediately  adjacent 
to  the  respective  locations  of  the  Ocean  Weather  Stations  on 
the  base  chart.  Legends  are  self  explanatory  and  show 
durations  of  wind  > 34  knots  as  well  as  recurrence  intervals. 
Due  to  the  location  of  OWS  N under  the  North  Pacific 
subtropical  high,  gale  force  winds  were  not  observed  for  June 
and  July,  therefore,  no  events  appeared  on  the  graph. 

AIR  TEMPERATURE 

The  threshold  values  of  < 0 C and  > 20  C for  the 
isopleths  of  air  temperature  were  selected  in  response  to 
requests  by  a number  of  users  who  considered  these  as 
operationally  significant  for  outside  marine  activity.  The 
mean  temperature  for  each  wind  direction  and  calm  is  shown 
by  dots  in  the  graph  opposite  each  direction  and  correspond- 
ing to  the  temperature  scale  at  the  bottom.  Note  the 
temperature  range  and  scale  may  vary  from  area  to  area  and 
month  to  month. 

T-H  INDEX  AND  TEMPERATURE 
EXTREMES 

The  American  Society  of  Heating  and  Ventilating,  as  early 
as  1923,  introduced  a term  called  “effective  temperature" 
which  is  a measure  of  comfort  based  on  temperature  and 
humidity.  This  is  the  term  we  call  TH1  (Temperature 
Humidity  Index),  it  has  been  empirically  determined  that  a 
majority  of  people  will  be  uncomfortable  when  the  index 
reaches  24°C.  THI  is  computed  by  the  following  equation, 
adapted  from  one  described  by  E.  C.  Thom,  1957: 


THI  = 0.4  (Td  + Twb)  + 4.7778 

where:  Td  = Dry  Bulb  Temperature  (°C) 

Twb  = Wet  Bulb  Temperature  (°C) 

THI  is  in  degrees  Celsius 


Isopleths  of  the  1%  and  99%  levels  of  air  temperature  have 
been  selected  to  present  extreme  temperature  conditions. 
The  graphs  show  air  temperature  versus  wind  speed.  Use  may 
be  made  of  these  charts  to  determine  the  extent  of 
discomfort  likely  because  of  extreme  heat  or  cold.  They  may 


occurrence  for  selected  criteria.  For  the  example  graph  in  the 
legend.  7 1 D of  all  winds  were  <17  knots. 

Because  of  the  continuous  record  at  the  Ocean  Weather 
Stations,  it  is  possible  to  compute  duration  statistics  for 
gales.  These  graphs  are  printed  over  or  immediately  adjacent 
to  the  respective  locations  of  the  Ocean  Weather  Stations  on 
the  base  chart.  Legends  are  self  explanatory  and  show 
durations  of  wind  > 31  knots  as  well  as  recurrence  intervals. 
Due  to  the  location  of  OWS  N under  the  North  Pacific 
subtropical  high,  gale  force  winds  were  not  observed  for  June 
and  July,  therefore,  no  events  appeared  on  the  graph. 

AIR  TEMPERATURE 

The  threshold  values  of  • 0 C and  > 20  (’  for  the 
isopleths  of  air  temperature  were  selected  in  response  to 
requests  by  a number  of  users  who  considered  these  as 
operationally  significant  for  outside  marine  activity.  The 
mean  temperature  for  each  wind  direction  and  calm  is  shown 
by  dots  in  the  graph  opposite  each  direction  and  correspond- 
ing to  the  temperature  scale  at  the  bottom.  Note  the 
temperature  range  and  scale  may  vary  from  area  to  area  and 
month  to  month. 

T-H  INDEX  AND  TEMPERATURE 
EXTREMES 

The  American  Society  of  Heating  and  Ventilating,  as  early 
as  1923,  introduced  a term  called  "effective  temperature" 
which  is  a measure  of  comfort  based  on  temperature  and 
humidity.  This  is  the  term  we  call  Till  (Temperature 
Humidity  Index).  It  has  been  empirically  determined  that  a 
majority  of  people  will  be  uncomfortable  when  the  index 
reaches  24  C.  Till  is  computed  by  the  following  equation, 
adapted  from  one  described  by  E.  C.  Thom,  1957: 


rill  = 0.4  (Td  + Twb)  + 4.7778 

where:  T.i  Dry  Bulb  Temperature  (°C) 

Twb  = Wet  Bulb  Temperature  ( (') 

Till  is  in  degrees  Celsius 


Isopleths  of  the  1 D and  99D  levels  of  air  temperature  have 
been  selected  to  present  extreme  temperature  conditions. 
I lie  graphs  show  air  temperature  versus  wind  speed.  Use  may 
i>e  made  of  these  charts  to  determine  the  extent  of 
discomfort  likely  because  of  extreme  heat  or  cold.  They  may 


also  be  used  to  estimate  the  likelihood  of  superstructure 
icing. 

Ice  accretion  is  a complicated  process  that  depends  upon 
sea  conditions,  temperature,  wind  and  the  size  and  behavior 
of  the  ship.  Superstructure  icing  can  affect  all  ships  but  is 
more  dangerous  for  smaller  vessels.  Icing  potential  exists 
when  the  air  temperature  falls  below  the  freezing  tempera- 
ture  of  sea  water  (usually  about  -2  C)  with  the  wind  speed 
equal  to  or  greater  than  1 1 knots.  The  lower  the  temperature 
and  higher  the  wind  speed,  the  greater  the  icing  potential.  Ice 
accretion  may  become  quite  severe  with  temperatures  ‘ -9  (' 
and  wind  J5  34  knots. 


SEA  SURFACE  TEMPERATURE 

Sea  surface  temperature  is  recorded  with  fairly  high 
frequency  in  marine  observations.  The  ID  and  99 D isopleths 
give  estimates  of  the  extremes  that  may  be  encountered  at 
any  location.  The  graphs  are  simple  cumulative  percent 
frequency  presentations.  The  temperature  range  and  scale  on 
the  graphs  may  vary  from  area  to  area  and  month  to  month. 

Sea  surface  temperature  can  be  used  to  estimate  the 
approximate  time  a person  in  ordinary  clothes  and  life 
preserver  may  be  expected  to  survive  in  the  water: 

Water  Exhaustion  or  Expected  Time 

Temperature  Unconsciousness  of  Survival 

< 0°C  <15  min  <15  to  45  min 

0 to  5°C  15  to  30  min  30  to  90  min 

5 to  10°C  30  to  00  min  1 to  3 hrs 

10  to  15 °C  1 to  2 hrs  1 to  (5  hrs 

1 5 to  20° C 2 to  7 hrs  2 to  10  hrs 

20  to  25° C 3 to  12  hrs  3 to  indefinite  hrs 

> 25°C  Indefinite  Indefinite 


HUMIDITY 

Moisture  content  of  the  atmosphere  is  an  element  which 
has  been  recorded  relatively  infrequently  in  marine  observa- 
tions. The  ID  and  99D  dew-point  temperature  isopleths  give 
estimates  of  extremes  of  this  element  that  may  be  encoun- 
tered at  any  location. 

The  graph  depicts  wet  bulb  and  relative  humidity  informa- 
tion. The  cumulative  percent  frequency  of  wet-bulb  tempera- 
tures may  be  read  from  the  solid  line  with  reference  to  values 
on  the  scale  at  the  top  of  the  graph.  Relative  humidity  may 
be  read  from  the  dashed  line  with  reference  to  the  scale  at 
the  bottom  of  the  graph. 
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PRECIPITATION 

Precipitation  charts  and  graphs  are  intended  to  depict  the 
frequency  of  precipitation,  subdivided  into  liquid  type 
(including  freezing  rain  and  freezing  drizzle)  and  snow,  at  the 
time  of  the  observation.  Based  on  work  done  in  connection 
with  Volume  1 (Revised)  North  Atlantic  Ocean,  present 
weather  codes  20-27  (precipitation  within  the  past  hour) 
were  counted  in  precipitation  frequencies  to  correct  an 
apparent  observational  bias.  The  graphs  show  precipitation 
by  wind  direction.  The  percent  frequency  of  all  observations 
which  reported  precipitation  is  printed  in  the  upper  right 
corner  of  each  graph.  The  distribution  of  precipitation  by 
wind  direction  (and  calm)  is  given  by  the  bar  graph.  This 
graph  is  based  on  precipitation  frequency  and  not  on  wind 
direction  frequency.  The  reader  should  refer  to  the  surface 
wind  chart  if  he  is  interested  in  the  wind  direction  and  speed 
distribution. 

VISIBILITY 

The  cumulative  percent  frequency  of  horizontal  visibility 
is  presented  by  nautical  mile  class  intervals  rather  than  by 
kilometers.  The  percentage  of  horizontal  visibility  equal  to  or 
greater  than  25  nautical  miles  can  be  obtained  by  subtracting 
from  100%  the  cumulative  percent  frequency  at  the  point 
< 25  on  each  graph.  Caution  is  advised,  however,  interpreting 
these  areas  since,  because  of  curvature  of  the  earth,  it  is 
virtually  impossible  to  see  25  miles  horizontally  from  the 
bridge  of  most  ships.  The  supplemental  table  at  the  bottom 
of  the  graph  gives  percentage  of  visibilities  < 2 nautical  miles 
which  occurred  with  each  wind  direction  and  calm. 

CLOUD  COVER 

Even  with  the  increased  data  base,  the  quality  and 
quantity  of  low  cloud  data  is  quite  poor.  However,  the  total 
cloud  amount  element  does  not  suffer  from  this  deficiency  to 
so  great  an  extent.  The  number  of  observations  available 
which  contain  only  total  cloud  amount  continues  to  be 
higher  than  those  containing  both  total  and  low.  The  use  of 
satellite  data  also  bolsters  confidence  in  the  total  cloud 
statistics.  Cloud  patterns  derived  from  the  marine  observa- 
tions and  those  depicted  by  satellites  show  fairly  close 
agreement  (U.S.  Department  of  Commerce  and  United  States 
Air  Force,  1971). 

The  observation  count  on  the  graphs  is  that  of  observa- 
tions containing  total  cloud  amount.  The  low  cloud  curve  on 
the  graph  is  based  on  less  data  than  the  total  cloud  curve. 
This  may  lead  to  inconsistencies  where  the  frequency  of  a 
specified  low  cloud  amount  appears  higher  than  that  of  total 
cloud  amount.  In  all  cases  these  were  resolved  in  favor  of  the 
total  cloud  by  making  the  frequency  curves  coincide. 
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The  cumulative  percent  frequency  of  a cloud  amount 
equal  to  or  less  than  the  amount  intersected  by  the  curve 
may  be  read  for  total  cloud  along  the  solid  line  or  lo.w  cloud 
along  the  dashed  line.  The  percent  frequency  of  obscurations 
may  be  determined  by  subtracting  the  cumulative  percent 
frequency  corresponding  to  8/8  coverage  from  100%.  The  bar 
graph  portion  of  the  graph  shows  the  percent  frequency  of 
low  cloud  amount  equal  to  or  greater  than  5/8  and  equal  to 
or  greater  than  7/8  for  each  wind  direction  and  calm.  Total 
sky  obscurations  are  considered  as  8/8  coverage  for  these 
purposes. 

CEILING  AND  VISIBILITY 

Simultaneous  ceiling-visibility  contingencies  are  presented 
in  isopleth  and  tabular  form.  They  are  designed  as  an  aid  to 
situations  where  both  vertical  and  horizontal  visibility  are  the 
major  items  of  concern.  Since  an  “aircraft”  type  ceiling  value 
is  not  available,  the  ceiling  height  is  estimated  from  the 
height  of  low  cloud  (h)  when  the  amount  of  low  cloud  (Nh) 
is  greater  than  4/8.  Total  sky  obscurations  are  considered  to 
be  ceilings.  If  they  are  ground-based,  they  are  considered  to 
have  a height  equal  to  zero. 

WIND  - VISIBILITY  - CLOUDINESS 

This  series  of  charts  is  designed  to  give  the  planner  an 
estimate  of  the  probability  of  occurrence  of  certain  signif- 
icant operational  conditions.  The  conditions  for  optimum 
and  poor  carrier  operations  are  those  recommended  by  the 
users  of  the  earlier  atlas  series.  Of  the  elements  used  in  these 
statistics,  height  of  low  cloud  ceiling  has  the  least  reliability 
in  the  case  of  transient  ship  observations. 

It  should  be  noted  that  in  both  the  contingency  tables  and 
the  isopleths,  the  poor  carrier  operation  conditions  are 
and/or  situations.  This  means  if  any  one  of  the  poor 
conditions  of  ceiling,  visibility  or  wind  speed  exists,  the  event 
is  counted  as  poor.  However,  in  the  case  of  optimum 
conditions  it  is  an  and  situation.  That  is,  the  ceiling  must  be 
> 5000  feet  and  visibility  > 5 nautical  miles  and  wind  11-21 
knots. 

SEA  LEVEL  PRESSURE 
AND  MEAN  WIND 

Two  sets  of  wind  statistics  are  presented.  The  vector  mean 
wind  is  shown  by  arrows  (direction  of  f]  w toward  the 
station  dot  with  the  resultant  magnitude  of  the  vector 
plotted  at  the  end  of  the  arrow).  The  scalar  mean  speed 
without  regard  to  direction  is  shown  by  isopleth  analysis.  In 
areas  of  high  persistence  of  direction,  the  magnitude  of  the 
mean  vector  should  approximate  the  scalar  mean  speed. 
Pressure  graphs  and  charts  are  also  shown. 


I 


h ulative  percent  frequency  of  a cloud  amount 
r less  than  the  amount  intersected  by  the  curve 
d for  total  cloud  along  the  solid  line  or  low  cloud 
ashed  line.  The  percent  frequency  of  obscurations 
i+ermined  by  subtracting  the  cumulative  percent 
■orresponding  to  8/8  coverage  from  100%.  The  bar 
on  of  the  graph  shows  the  percent  frequency  of 
imount  equal  to  or  greater  than  5/8  and  equal  to 
than  7/8  for  each  wind  direction  and  calm.  Total 
ations  are  considered  as  8/8  coverage  for  these 

El  LI  NO  AND  VISIBILITY 

eous  ceiling-visibility  contingencies  are  presented 
and  tabular  form.  They  are  designed  as  an  aid  to 
vhere  both  vertical  and  horizontal  visibility  are  the 
» of  concern.  Since  an  “aircraft”  type  ceiling  value 
liable,  the  ceiling  height  is  estimated  from  the 
>w  cloud  (h)  when  the  amount  of  low  cloud  (Nh) 
lan  4/8.  Total  sky  obscurations  are  considered  to 
If  they  are  ground-based,  they  are  considered  to 
it  equal  to  zero. 

- VISIBILITY  - CLOUDINESS 

f“s  of  charts  is  designed  to  give  the  planner  an 
the  probability  of  occurrence  of  certain  signif- 
tional  conditions.  The  conditions  for  optimum 
nrrier  operations  are  those  recommended  by  the 
earlier  atlas  series.  Of  the  elements  used  in  these 
flight  of  low  cloud  ceiling  has  the  least  reliability 
>f  transient  ship  observations, 
be  noted  that  in  both  the  contingency  tables  and 
is,  the  poor  carrier  operation  conditions  are 
ations.  This  means  if  any  one  of  the  poor 
>f  ceiling,  visibility  or  wind  speed  exists,  the  event 
as  poor.  However,  in  the  case  of  optimum 
t is  an  and  situation.  That  is,  the  ceiling  must  be 
and  visibility  ^ 5 nautical  miles  and  wind  11-21 

SEA  LEVEL  PRESSURE 
AND  MEAN  WIND 

of  wind  statistics  are  presented.  The  vector  mean 
»wn  by  arrows  (direction  of  flow  toward  the 
with  the  resultant  magnitude  of  the  vector 
the  end  of  the  arrow).  The  scalar  mean  speed 
ml  to  direction  is  shown  by  isopleth  analysis.  In 
h persistence  of  direction,  the  magnitude  of  the 
r should  approximate  the  scalar  mean  speed, 
alls  and  charts  are  also  shown. 


WAVES  (<1.5  AND  <2.5  METERS) 

In  these  analyses,  the  higher  of  the  sea  or  swell  is  selected 
for  summarization.  If  the  heights  are  equal,  the  wave  with  the 
longer  period  is  selected.  The  graphs  accompanying  the  low 
wave  charts  (<1.5  and  <2.5  meters)  show  wave  height 
versus  wave  direction.  The  bar  graph  and  the  percent  scale  at 
the  top  of  the  chart  give  the  percent  frequency  of  waves  from 
each  direction.  Indeterminate  directions  are  combined  with 
calms.  The  percent  frequency  of  wave  heights  (bottom  scale) 
may  be  read  for  each  height  interval  and  wave  direction  from 
the  contingency  table.  The  isopleth  analyses  of  the  percent 
frequency  of  heights  <1.5  and  <2.5  meters  are  for  generally 
non-hazardous  sea  conditions. 

WAVES  {>3.5  AND  >6  METERS) 

Wave  heights  in  the  > 3.5  and  > 6 meter  range  represent 
increasingly  hazardous  conditions.  Contingency  tables  of 
wave  period  versus  wave  height  accompany  these  charts. 

LOW  PRESSURE  CENTERS 

The  roses,  tracks  and  cyclogenetical  areas  are  based  on 
nine  years  of  track  charts  (January  1966-Decemher  1974) 
prepared  by  the  National  Meteorological  Center.  These  charts 
show  cyclone  tracks  based  on  6-hourly  positions  of  closed 
centers.  During  the  past  decade,  the  added  dimension  of 
satellite  surveillance  has  helped  to  improve  the  reliability  of 
analyses  over  the  oceans.  The  addition  of  the  later  data  has 
confirmed  the  general  positions  of  the  tracks  shown  by  Klein 
(1957)  but  some  minor  adjustments  appear  to  be  warranted. 

Frequencies  of  cyclone  centers  passing  through  2‘/2  degree 
“squares”  were  analyzed  to  obtain  the  mean  tracks.  Primary 
tracks  were  selected  along  the  axes  of  maximum  frequency 
and  secondary  tracks  were  selected  along  axes  where  there 
was  a moderate  frequency. 

The  origins  (first  reported  closed  position)  were  plotted  by 
2'/2  degree  "squares”  and  then  analyzed  to  find  regions  of 
cyclogenesis  (only  formation,  not  intensification).  In  order  to 
show  that  the  depicted  areas  are  general  as  opposed  to 
specific,  no  borders  are  drawn  around  them. 

The  legend  shows  how  to  read  the  roses.  In  the  model,  the 
figure  printed  at  the  end  of  each  bar  represents  the  mean 
speed  of  movement  (in  knots)  of  all  storms  which  moved 
toward  that  direction.  The  scale  is  given  by  arcs  of  circles 
labeled  in  percentage.  The  arcs  of  circles  are  also  labeled  in 
s|>eed  and  refer  to  the  mean  vector  movement  as  represented 
by  the  dot.  The  top  figure  within  the  inner  circle  represents 
the  numlier  of  12-hour  storm  movements  in  the  quadrangle 
during  the  period  of  record.  The  bottom  figure  indicates  the 
number  of  individual  storms  used  in  the  computations. 
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TROPICAL  CYCLONES 

The  data  base  used  for  the  Mariners  Worldwide  Climatic 
Guide  to  Tropical  Storms  at  Sea , NAVAIR  50-1C-61,  1974, 
was  updated  through  1974  and  used  for  generating  the 
tropical  cyclone  movement  roses  in  this  atlas.  The  data 
presented  here  by  5°  quadrangle  include  all  tropical  cyclones 
estimated  to  have  wind  speeds  greater  than  33  knots.  The 
period  of  record  is  1844-1974  for  the  Western  North  Pacific 
and  1949-1974  for  the  Eastern  North  Pacific.  The  reader  is 
referred  to  the  above  mentioned  “Guide”  for  more  detailed 
information. 

TROPICAL  CYCLONE 
CHARACTERISTICS 


The  broad  open  arrows  on  the  chart  depicts  the  tracks 
preferred  by  tropical  storms  with  the  width  of  the  arrows 
being  proportional  to  the  storm  frequency  along  the  track. 
The  top  value  in  each  5°  quadrangle  is  the  constancy, 
computed  by  dividing  the  12-hour  vector  resultant  mean 
storm  speed  by  the  12-hour  scalar  mean  speed  and  multiply- 
ing by  100.  This  gives  a relative  measure  of  confidence  in 
directional  persistence  when  used  in  conjunction  with  the 
number  of  12-hour  storm  movements.  The  bottom  value  is 
the  average  number  of  storms  (relative  frequency)  per  year 
per  time  period.  Red  isolines  show  the  mean  scalar  storm 
speed  in  knots  while  the  blue  track  limit  indicates  the  area  in 
which  most  tropical  storms  spawn  and  die. 

DURATION  OF  DAYLIGHT 

The  Duration  of  Daylight  Chart  for  the  Northern  Hem- 
isphere defines  daylight  as  the  period  from  sunrise  to  sunset. 
As  an  example,  the  daylight  on  July  20  of  any  year  at  48°  N 
is  about  15  hours  and  30  minutes  for  any  longitude.  The  data 
source  was  the  U.S.  Naval  Observatory  (1945),  and  is 
accurate  for  the  entire  20th  Century.  Further  details  may  be 
obtained  from  The  Day  lighter  by  the  Navy  Weather  Research 
Facility  (1960).  Additional  light  (during  twilight)  may  be 
usable  for  many  purposes.  Duration  of  daylight  in  high 
latitudes  (poleward  of  about  60°)  becomes  increasingly 
dependent  upon  atmospheric  conditions  and  refraction  and 
there  may  be  some  departure  from  the  values  depicted  on  the 
charts. 
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CURRENTS 

The  surface  current  charts  have  been  adapted  from 
published  atlases  based  on  data  compiled  from  ship  drift 
reports  that  were  forwarded  by  various  merchant  marines  to 
the  Naval  Oceanographic  Office.  From  these  drift  observa- 
tions the  sets  and  average  speeds  of  the  prevailing  currents  are 
calculated  for  each  1°  quadrangle.  The  surface  current  charts 
presented  in  this  atlas  are  an  accurate  representation  of  the 
general  current  regime  of  the  North  Pacific  Ocean  as  derived 
from  this  data  source;  however,  more  detailed  information  is 
available  in  publications  of  the  U.S.  Naval  Oceanographic 
Office. 

Considerable  variations  from  the  directions  and  speeds  of 
the  indicated  prevailing  currents  can  be  expected,  especially 
in  areas  where  the  current  system  is  weak.  The  currents  are 
most  accurately  represented  along  the  major  shipping  lanes 
where  the  density  of  observations  is  the  greatest. 

TIDES 

The  information  presented  on  the  charts  (types  of  tides 
and  corange  lines)  was  derived  from  tide  tables,  tables  of 
harmonic  constants  and  published  atlases.  Although  general 
in  nature,  a reasonably  reliable  picture  of  the  tidal  regimes  is 
shown.  For  more  specific  tidal  information  and  predictions, 
tide  tables  should  be  consulted. 

ICE 

Sea  Ice 

The  ice  limits  shown  on  the  charts  were  derived  from 
previously  published  atlases  and  reflect  the  average  mid- 
month conditions.  Actual  concentration  boundaries  may  vary 
widely  from  the  averages  under  the  influence  of  changing 
meteorological  and  oceanographic  situations. 

The  freeze-up  and  break  up  data  were  compiled  from 
observations  through  1972. 

Glacier  Ice 

The  only  glacier  ice  observed  in  the  North  Pacific  is 
confined  to  the  Gulf  of  Alaska. 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regar 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  wl 
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Seo  surface  temperature 


Number  of  observations 


Cumulative  percent  Irequency  of  sea  surface  temperatures 
equal  to  or  less  fbon  the  temperature  intersected  by  the 
curve 


60  of  oil  observed  seo  turf  ace  temperature s were  <?IC  or 
<35  8 F 


S Standard  deviation  of  sea  surface  temperatures  <°C) 


BLACK  LINE  Mean  sea  surfoce  temperature  C 


BLUE  LINE  Mm.mum  seo  surfoce  temperolure  (°C'  'V'„  of  the 

temperatures  were  equal  to  or  less  than  the  given  value 

RED  LINE  Mommum  99  ) sea  surface  temperature  !°C)  (1  of 
the  temperatures  were  greater  than  the  given  value) 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  reg 
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Percent  frequency  of  surface  wind  observations  from  each  direction 

and  calm  that  were  accompanied  by  precipitation,  subdivided  into  liquid  type 

(including  freezing  ram  and  freezing  drizzle!  ond  snow 


Percentage  of  present  weather  observations  reporting  precipitation 
Number  of  observations 


An  asterisk  in  the  column  for  a given  direction  ior  calmj  indicates 
that  the  percentage  was  based  on  10  30  observations  of  present 
weather  and  wind  direction 


0 replaces  bar  when  no  precipitation  was  observed 
from  o given  diteclion  (or  cofm)  No  bar  graph  is  I 
less  than  10  observations  containing  preser*  weathe' 
reported  for  a given  direction  (or  calm) 


Percent  frequency  of  precipitation  observations  reporting 
snow 

Percent  frequency  of  observations  reporting  precipitation 
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JANUARY 


Visibility 

Number  of  observations 

^Cumulative  percent  frequency  of  visibilities  less  than  the 

* visibility  intersected  by  the  curve 

(37%  of  all  visibilities  reported  were  <10  nautical  miles 

The  table  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

• indicates  < 5%  but  >0  0 indicates  that  no  visibilities  <2 
nautical  miles  were  observed  with  winds  from  a direction  or  calm 
No  percentage  is  given  if  less  than  10  observations  were  availablt 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 

1 wind  direction 


< i < I <1  <5  ' < 10 

Vl5Hll.lT V in  NAUTlCAl  MlltS 


(13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical 
miles 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 


RED  LINE  Percent  frequency  of  visibilities  <2  nautical  mile1 
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compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
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BLUE  LINE  Percent  frequency  of  total  cloud  amount  52/8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5/8 


— ’ Total  Cloud  Amount 

*■  ” low  Cloud  Amount 

CLOUD  AMOUNT  IN  EIGHTHS 
0 12  3 4 5 6 7 8 


Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  or  less  than  the  amount  intersected  by  the  curve 
Number  of  observations  containing  total  cloud  amount 
Obscurations 

( 77 % of  all  total  cloud  amounts  were  < 7 8. ) 

(46%  of  all  low  cloud  amounts  were  52/8.) 

Low  cloud  amount  Percent  frequency  of  obser 
6 8 vations  from  each  direction  and  calm  that  were  ac 
8 compamed  by  low  cloud  amounts  >5/8  and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 
-(28  % of  al!  SE  winds  were  accompanied  by  low  doud  amounts 

>5  8 and  14%  by  low  doud  amounts  >7/8.) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5/8  were  observed  with 
a wind  direction  or  calm  0 or  bor  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 
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low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of  specified  low 
cloud  ceilings  (hundreds  of  feet)  and  visibilities  (nautical  miles) 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (h)  when  low  cloud  amount  (N^)  is  >5  8 

Obscurations  ore  included  under  ceiling  0 <1  5 

N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well 
occurrences  of  Nj,  <5  8 

(2V  of  all  observations  reported  ceiling  > 1000  but  < 2000  feet 
simultaneously  with  visibility  >5  but  <10  nautical  miles  I 

• indicates  < 5%  but  >0 

Number  of  observations 


VISIBILITY 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no 
low  cloud  ceiling  and  visibility  >5  nautical  miles 
Percent  frequency  of  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 
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WIND  SPtf 0 Iknoltl 


Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots,  visibility  (Vsby)  in  nautical  miles,  and  low  cloud  ceiling 
(ICC)  in  hundreds  of  feet 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (hi  when  low  cloud  omount  (Nf,)  is  >5/8 

(2°-  of  the  observations  reported  wind  speeds  of  11-21  knots,  a low 
cloud  ceiling  <1000  feel  and  or  visibility  <2  nautical  miles  ) 


*.»,  1 °i  to  1 ?j  J tit  clouds  (h)  when  low  cloud  omount  (Nf,)  is  >5/8 

" ‘ ’-f  tl— ! *♦  (2%  of  the  observations  reported  wind  speeds  of  11-21  knots,  a low 

~~"T  |T~2  | ' J ' / cloud  ceiling  <1000  feet  and  or  visibility  <2  nautical  miles  ) 

3,  4 2,  I,  1 N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  os  well  os 

lit  If  |j  x occurrences  of  Nh  <5/8 

**'  J^.13  15.  7 3,  . indicates  <5%  but  >0 

•**.  4.  2 lLlpj 

1234  •*  Number  of  observations 


Conditions  for  Carrier  Operations 
Percent  frequency  of  optimum  conditions  ICC  >5000  ft, 
(or  no  ICC),  Vsby  >5  N Mi  and  Wind  11-21  kts 
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,m«n|s  of  tropical  cyclone  centers  wind  speed  estimated  >34  knots 

Mean  speed  Printed  figure  at  the  end  of  each  bar  represents  the  mean  speed 
of  movement  (in  knots)  toward  the  indicated  direction 

- (Centers  moving  toward  the  N had  a mean  speed  of  5 knots 

Direction  frequency  Bors  represent  percent  frequency  of  12  hour  movements 
toward  each  direction  Each  circle  represents  20% 

' ~ - (35%  of  all  12  hour  movements  were  toward  the  N f 1 

Vector  mean  direction  ond  speed  Dot  indicates  mean  vector  movement 
Each  circle  equals  10  knots 

~~ (Mean  vector  movement  of  all  centers  was  toward  75°  of  7 Imols 


^-  — Statistics  for  this  rose  are  based  on  2 77  twelve  hour 
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period  of  record 
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Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  (bottom  scale  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 

„ — — ~ ~ (4%  of  all  winds  were  from  the  N.) 
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• indicates  < 5°o  but  >0 

_ — (1%  of  all  winds  were  from  the  S with  a speed  22  27  knots  ) 

The  scalar  mean  speed  was  9 4 knots 
Number  of  observations 

y -( I % of  winds  from  all  directions  had  wind  speed  >48  knots  ' 
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Cumulative  petcent  frequency  of  Hours  duration  of  gales  equal  to 
or  less  than  the  number  of  hours  intersected  by  the  solid  curve 
refers  to  the  top  scale 

(98%  of  gales  had  a duration  <30  hours.) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

(88%  of  gales  were  followed  by  another  gale  in  7 days  or  less 
Top  and  bottom  scales  are  variable 

The  maximum  value(s)  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 
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FEBRUARY 


Air  Temperoture 


Number  of  observations 


Cumulative  percent  frequency  of  temperatures  equal 
•o  or  less  than  the  temperature  intersected  by  the  corvi 


70  of  all  temperatures  were  < 10  3 °C  or  <50  5 aF  I 


S Standard  deviation  of  temperatures  "C 


Mean  temperature  for  each  wmd  direction,  calm  and  for  oil  data 
combined  are  represented  by  dots 


With  NW  winds,  the  mean  temperature  was  9 4 ’C  or  48  9 ) 

Indicotei  that  the  mean  temperature  tor  a direction  or  cQlm  wa 
computed  from  10  30  observations 


The  mean  temperature  is  omitted  when  lea  than  10  observation $ 
for  a direction  or  calm  were  available 


BLACK  LINE  Mean  air  temperature  ,0C 

BLUE  LINE  Percent  frequency  of  temperature  <0*0  '32°Fi 

RED  LINE  Percent  frequency  of  temperature  >20°C  '68 °F| 
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Sea  lu'tao 


Number  of  observations 


>e  percent  frequency  of  sea  surface  temperatures 
or  less  than  the  temperature  intersected  by  the 


60  of  all  observed 
<358  f 


dace  lemfjerature s were  1C  or 


S Standard  deviation  of  sea  surface  temperatures  (°C 


BlAC*  LINE  Mean  sea  surface  temperature  C 


Minimum  I'  seo  surface  temperature  1 'C  1 
temperatures  wen-  equal  'o  o'  less  than  the  gi 

Maximum  99  seu  surface  temperature  C 
tfie  temperature-,  were  greater  than  the  given 
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We»  bolb  Relative  humidity 


Cumulative  percent  frequency  ol  wet  bulb  temperatures  equal 
to  or  less  than  the  temperature  intersected  by  the  curve  (top  scale) 


Wet  bulb  C’ 


- 80" a of  all  observed  wet  bulb  temperature s were  5-12  5°C  c 
54  S F ) 


Cumulative  percent  frequency  of  relative  humidities  equal  to 
or  less  than  the  humidity  intersected  by  the  curve  (bottom  scale' 


Relative  humidity 

7335  SO”,  of  all  observed  relative  humidities  were  <74 
4 observations 


BLUE  LINE  Minimum  (1%)  dew  point  temperature  ( °C)  (1°.  of  the  com 
puled  values  were  equal  to  or  less  than  the  given  value) 
Max-mum  (99".  dew  point  temperature  (°C)  (f  a-  of  the 
computed  values  were  greater  than  the  given  value) 


RED  LINE 


WET  BULB  AND  RELATIVE  HUMIDITY 


INSUFFICIENT 

DATA 


Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  reg  j 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  sub|ectively  adiusted 
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objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Percent  frequency  of  surfer  e w nd  observations  from  each  direction 
oru)  calm  that  were  accompanied  by  precipitation,  subdivided  into  liquid  type 
•v  including  (reeling  ram  and  heeling  dm  lie!  and  -.now 

Percentage  ol  present  weather  ■-!  -.‘"  viv  i • reporting  precipitation 
Number  of  observations 

14  of  all  NE  winds  were  accompanied  by  precipitation,  ol  which 
1 4 . was  liquid  and  20'  was  snow 

An  as'erisb  r the  column  lor  a given  direction  'or  calm  indicates 
•i  it  it  i-  per<  erstoge  was  based  on  10  'JO  at  servaliO's  o*  present 
weather  and  wind  direction 

0 replaces  bar  when  no  precipitation  was  observed  with  winds 
from  o given  direction  or  calm  No  bar  graph  is  presented  >1 
less  than  10  observations  containing  present  weather  were 
reported  lor  a given  direction  for  calm 

N Nt  { St  s 5W  W NW  c 


jf  l (ME  Pe"  ent  Irequenr  y ol  precipitation  observations  reporting 

snow 

RED  LINE  Percent  frequency  of  observations  reporting  preapitotion 
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PRECIPITATION 


PRECIPITATION 


Graphs  represent  the  obiective  compilation  ol  available  data  lor  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page,  are  based  on  all  available  data  subiectively  adjusted  wher*- 
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tl.f*  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
■.e*»  opposite  page,  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Visibility 

90 

1324  « 

Number  of  observations 

ao 

/ 

f Cumulative  percent  frequency  of  visibilities  less  thon  the 

/o 

£ 

^ visibility  intersected  by  the  curve 

60 

{3T‘‘  of  oil  visibr/ities  reported  were  <10  nautical  mi/es 

% SO 

I 

The  table  below  the  graph  indicates  percent  frequency  of 

40 

**  7 

occurrence  o<  visibility  <2  nautical  miles  versus  wind  direction 

30 

- • indicates  <5%  but  >0  0 indicates  that  no  visibilities  <2 

20 

nautical  miles  were  observed  with  winds  from  a direction  or  calm 

10 

No  percentage  is  given  if  less  than  10  observations  were  availabl 



for  visibility  and  wind  direction  An  asterisk  indicates  that  the 

0^ 

. < . <\  <1/  < 5 | <10  ' <3 

^percentage  was  based  on  10  30  observations  of  visibility  and 

VISietlltY  IN  NAUTICAl  Milts 

wind  direction 

l 

/ ^ \ \ 1 
_7_LS  j ♦ 1 6 1 !3  ! 9 | o | 1 19  1 

13“'*  of  oil  S wind s were  accompanied  by  visibilities  <2  nautical 
' miles  ! 

N Nl  l St  S S w w nw  C 

BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles  / 

RED  LINE  Percent  frequency  of  visi 

bilities  <2  nautical  miles 
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Graphs  represent  the  objective  compilation  of  available  data  lor  specified  areas  without  reg 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted 
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lyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Total  Cloud  Amount 
“ “ low  Cloud  Amount 

ciouo  amount  in  eighths 

13  3 4 S 6 7 


Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  or  leu  than  the  amount  intersected  by  the  curve 
Number  of  observations  containing  total  cloud  amount 
Obscurations 

^ - (77%  of  all  total  cfoud  amounts  were  <7/8. ) 

(46%  of  all  low  cfoud  amounts  were  <2/8.) 

low  cloud  amount  Percent  frequency  of  obser 
>5  g B ; (,  g vations  from  each  direction  and  calm  that  were  oc 
*T  8 compamed  by  low  cloud  amounts  >5/8  and  >7/8 
Low  clouds  are  clouds  with  bases  <8000  feel 
(28%  of  oil  51  winds  were  oc  com  ponied  by  low  cloud  amounts 
>5  8 and  14%  by  low  doud  amounts  >7/8 ) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  omounts  >5/8  were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 


Pe  rcent  frequency  of  total  cloud  amount  <2/8 
Percent  frequency  of  low  cloud  amount  >5/8 


CLOUD  COVER 


CLOUD  PHOUNT  IN  EIGHTHS 
„0  1 ? 3 < 5 6 7 8 


Cloud  phount  in  eighths 
12  3 4 c h 


CLOUD  PHOUNT  IN  EIGHTHS 
-0  1 2 3 4 5 6 7 8 


INSUFFICIENT 

DATA 


N Nf  * SC  S SH  N NH  C 

16 


N NF  [ SC  5 SK  K W C 

17 


S SH  H NH  C 
18 


N NE  f SE  S SM  M NM  C 

19 


N Nf  E SE  S Sm  h nh  c 

20 


cloud  phount  in  eighths 
_0  I 2 3 4 5 6 7 8 


27 

CLOUD  PHOUNT  IN  EIOHTMS 


12  3 4 5 6 7 8 

|f)n 

90 

5906  4 

90 

80 

;] 

80 

70 

70 

60 

.till  i 

60 

X 50 

Mil  rr  ■ 1 

X SO 

cloud  phoun-  in  eighths 

Oi  2 3 4 5 6 7 8 


CLOUD  PHOUNT  IN  t IGHlHS 
- 012  3 4 b 676 


80 

70 

60 

■Sill 


ClOUO  PHOUNT  in  eighths 
n 0 1 2 3 4 5 6 7 8 


ClOUO  «»*fJ 
,0  l 2 3 


N NF  E SE  S SM  M NM  C 

36 


N Nf  f SF  S SM  M NM  C 

39 


N Nf  f SE  S SM  M NH  C 

40 


n Nr  r sf  s sm  w nw  c 

4 1 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  t 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  wher 
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objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Percent  frequency  of  simultaneous  occurrence  of  specified  low 
cloud  ceilings  hundreds  of  feet  and  visibilities  (nautical  miles/ 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (h>  when  low  cloud  omount  (Nfo)  is  >5  8 

Obscurations  are  included  under  ceiling  0 <1  5 

N C no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well 
occurrences  of  <5  8 

'2°>,  of  off  observations  reported  c erf  mg  >1000  but  <2000  feet 
simultaneously  with  visibility  >5  but  <10  nouticof  miles 

• indicates  < 5%  but  >0 

Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  fee'  'or  no 
low  cloud  ceiling!  and  visibility  >5  nautical  miles 
Percent  frequency  ol  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 


CEILING  AND  VISIBILITY 


Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  adjusted  where  I 
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Height  frequency  'bottom  scale  Punted  figures  represent  percent  frequency  of  wove  heights 
' observed  from  each  direction 


(r..  of  all  wav**  were  from  the  S with  heights  from  6 7 b meters  1 
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Percent  frequency  of  occurrence  of  wove  period  ond  height 

2 of  observed  waves  bad  a height  of  I I 5 meters  and  a period 
of  10  II  seconds 

indicates  < 5 but  >0 


Number  of  observations 


Waves  are  selected  on  the  basis  of  the  hi< 
when  both  are  reported  If  both  heights  ar 
the  longer  period  is  selected 


BLUE  LINE  Percent  frequency  of  wave  height  >3  5 meters  (12  fee* 
RED  LINE  Percent  frequency  of  wave  height  >6  meters  ‘20  feet) 


WAVE  PERIOD  AND  HEIGHT 
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the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
ses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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12  hour  movtm«nti  of  low  pressure  contort  considering  only  clotod  circulations 

Moon  speed  Printed  figure  at  tbe  ond  ol  oach  bar  roprotonlt  the  moon 
speed  of  movomonl  (in  knoll)  toward  the  mdicalod  direction 

(tow  pressure  contort  moving  toward  ft ie  N had  a moon  tpood  of  II  knoll ) 

luoncy  Ban  roprotont  porconl  frequency  ol  12  boor  movomonti 
aireclion  Each  etrclo  roprotonlt  20®- 

ot  all  12  hour  movomonti  woro  toward  th o N[ 

ion  diroctipn  and  tpood  Dot  indicate!  moan  vector  movement 


Direction  tro 
toward  oacl 


toward  70"  at  12  knoh  i 


Slot’ sties  lor  tbit  ro*o  are  bated  on  177 


(voctoi  moan  tpood  knol|| 

BLUE  ARROWS  Preferred  tlorm  Irackt  (solid  for  primary  tracks, 
dasbed  for  secondary  tracks) 

RED  HATCHING  Principal  oreot  of  cydogenetit  (over  oceanic  areas) 


TROPICAL  CYCLONE  CHARACTERISTICS 


CTERISTICS 
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TROPICAL  CYCLONE 


TROPICAL  CYCLONE 
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12  hour  movements  of  tropical  cyclone  centert  (wind  speed  estimated  >34  knots) 

T.  Mean  speed  Printed  figure  at  the  end  of  each  bar  represents  the  mean  speed 

V*  of  movement  (in  knots)  toward  the  indicated  direction 

JKT  Center i moving  toward  the  N ftod  o mean  speed  of  5 knots  I 

\ ' Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 

■■■Hi?  toward  each  direction  Each  circle  represents  20% 

/ / J (35%  of  all  12  hour  movements  were  toward  the  Nf  ) 

^ 9 i Vector  mean  direction  and  speed  Dot  indicates  mean  vector  movement 

^ Eac^  circle  equals  10  knots 

(Mean  vector  movement  of  oil  renters  was  toward  75"  at  7 knots 


30  20  10 
r mean  speed  knots) 


Statistics  for  this  rose  are  based  on  277  twelve  hour  movements 

50  individual  storms  were  observed  in  the  5"  X 5°  area  during  the 
period  of  record 

Probability  of  having  at  least  one  tropical  cyclone  in  this  areo  in  any 
given  year  for  this  month  is  26*4 


JLABLE 


MARCH 


Direction  frequency  hop  scale1  Bars  represent  percent  frequency  of  winds  observed  from  eocb 
direction  Speed  frequency  (bottom  scale1  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 


(4%  of  oil  winds  were  from  the  N ) 

• indicates  < 5“..  but  >0 

(1%  of  all  winds  were  from  the  S with  o speed  22  27  knots  ) 
The  scalar  mean  speed  was  9 4 knots 
Number  of  observations 

H°o  of  winds  from  all  directions  hod  wind  speed  ^48  knots 
WIND  SPEED  INTERVAL  (KNOTS) 

' I 0 3 1 . 6 | 7 10  I I)  16  I 17  ;i  122  27128  33134  <0141  47 


Printed  scale  on  bottom  of  chart 


Black  graphs  on  this  map  are  Gale  Duration  frequencies  (detailed 
legend  appears  on  opposite  side  of  this  page! 
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Percent  frequency  of  wind  speed  <)0  knots 
Percent  frequency  of  wind  speed  >34  knots 
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SURFACE  WINDS 


Hours  duration  of  gales  Days  interval  between  gales 

Cumulative  peicent  frequency  of  hours  duration  of  goles  equal  to 
or  less  than  the  number  of  hours  intersected  by  the  solid  curve 
refers  to  the  top  scale 

'98  of  go/es  had  a duration  <30  hours  ) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

'88"  of  gale s were  followed  by  another  gale  in  7 days  or  /ess  1 
Top  and  bottom  scales  are  variable 

The  maximum  value(s)  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

'100'  ' of  gale s were  followed  by  another  gale  in 
15  day s or  less  ) 

Durations  and  intervals  for  a particular  month 
extend  from  the  time  they  begin  (or  the  first  of  the 
month  if  already  in  progress)  and  are  terminated 
ot  the  actual  ending  time,  regardless  of  what 
i D month  that  may  be 


WIND  DIRECTION  AND  SPEED 
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ob|ective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
{opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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A > Temperature 


Number  of  observation* 


f 


Cumulative  percent  frequency  of  temperatures  equal 
to  or  less  thon  the  temperature  ntersected  by  the  curvi 

of  all  temperatures  were  S 10  3 "C  or  < 50  5 F 


S Standard  deviation  of  temperatures  ‘ C 


Mean  temperature  for  each  wind  direction,  calm  and  for  all  data 
combined  are  represented  by  dots 

With  NW  winds,  the  mean  temperature  was  9 4 'C  or  48  9 F 

Indicates  that  the  mean  temperature  for  a direction  or  calm  wc 
computed  from  10  30  observations 


The  mean  temperature  is  omitted  when  less  than  10  observations 
for  a direction  or  calm  were  available 


BLACK  LINE  Mean  air  temperature  '’C: 

BLUE  LINE  Percent  frequency  oL  temperature  <0“C  ' 32 'F 
RED  LINE  Percent  frequency  of  temperature  >20°C  68  F 
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TEMPERATURE  E 


Wmd  speed  and  air  temperature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  I C)  and  wind  speed  fknots 

If  % of  all  observations  reported  temperature  2 3 ' C simultaneously 
with  wind  speed  of  22  33  frts 

• Indicates  < 5%  but  >0 
Number  of  observations 
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Sea  surface  temperature 
Number  of  observations 


Cumulative  percent  frequency  of  sea  surface  temperatures 
equal  to  or  less  than  the  temperature  intersected  by  the 
curve 


(60%  of  all  observed  s 
<3  5.8°F) 


i surface  temperatures  were  <2  PC  c 


S Standard  deviation  of  sea  surface  temperatures  PC) 


BLACK  LINE 
BLUE  LINE 


Mean  sea  surface  temperature  PC) 


Minimum  \\%)  sea  surface  temperature  PC)  (1%  of  the 
temperatures  were  equal  to  or  less  than  the  given  value 


Maximum  (99'  I sea  surface  temperature  PC)  (1%  of 
the  temperatures  were  greater  than  the  given  value) 


RED  LINE 


SEA  SURFACE  TEMPERATURE 


Graphs  represent  the  objective  compilation  of  available  data  lor  specified  areas  without  regard  to  suspect 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  w< 
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Wet  bulb  Relative  humidity 


Cumulative  percent  frequency  ol  wet  bulb  temperature*  equal 
to  or  less  than  the  lemperoture  intersected  by  the  curve  (top  icalel 


Wet  bulb  C! 


(S0°o  ol  all  observed  wet  Itulb  temperature s were  SI2  5°C  or 
54  5 F ) 


Cumulative  percent  frequency  of  relative  humidities  equal  to 
or  less  than  the  humidity  intersected  by  the  curve  (bottom  scale' 


Relative  humidity  ( 

>35  (50",  ol  all  observed  relative  humidifies  were 


BLUE  IINE  Minimum  I",  dew  point  temperature  (°C}  (1%  of  the  com 
puted  values  were  equal  to  or  less  than  the  given  value) 
RED  LINE  Maximum  (99%>  dew  point  temperature  l°C)  (1%  of  the 
Computed  values  were  greater  than  the  given  value) 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  susc 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bios 
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fent  the  obiecftve  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
Nllyitl  opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Percent  frequency  of  surfoi  e wind  observations  lfO»n  each  direction 

and  t aim  that  *nf  accompanied  by  prec ipifalion  subdivided  into  liquid  type 

including  freezing  rain  ond  freezing  drizzle  ond  snow 

11  ^ Percentage  of  present  weather  bsei  vnn-.ns  reporting  precipitation 

I Number  of  observation* 

34  of  nil  Nt  wind*  were  accompanied  by  precrprfafion,  of  which 
14  , wax  /irjuid  and  ?0  wo*  iruio 

An  asterisk  in  tie  column  for  a given  due-'',’  oi  calm  indicates 
that  the  percentage  was  based  .n  10  3b  observation*  of  present 
weather  and  wind  direction 


lA 


0 replaces  bor  when  no  pnmpitahon  was  observed  with  winds 
from  a given  direction  or  calm  No  bar  graph  i*  presented  if 
less  than  10  observations  containing  present  woodier  were 
reported  for  a given  direction  tor  calm 


squency  of  precipitation  observations  reporting 
tquenr  y of  observations  reporting  precipitation 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  adiusted  whr 
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Jnf  fhe  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
lalyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Visibility 

Number  of  observations 

^^Cumu/ative  percent  frequency  of  visibilities  less  thon  the 
visibility  intersected  by  the  curve 

(37%  of  all  visibr/ities  reported  were  <10  nautical  mile*  ) 

'be  table  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direct 

indicates  < 5%  but  >0  0 indicates  that  no  visibilities  <2 

noufical  miles  were  observed  with  winds  from  a direction  or  , 
No  percentage  .s  given  if  less  thon  10  observations  were  ova 
for  visibility  and  wind  direction  An  asterisk  indicates  that  tl 
percentage  was  based  on  10  30  observations  of  visibility  one 
wind  direction 


were  accompanied  by  visibilities  <2  nautical 


Percent  frequency  of  visibilities  >5  noutical  miles 
Percent  frequency  of  visibilities  <2  noutical  miles 
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Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  or  le**  thon  the  amount  intersected  by  'be  curve 
Number  of  ob*et  vation*  containing  total  cloud  amount 


Total  Cloud  Amount 
Vow  Cloud  Amount 
ClOUD  AMOUNT  IN  IICHTHS 


7T  of  all  total  cfoud  amount*  were  57  8 
4A ' ol  all  low  cloud  amounts  were  52  8 

low  cloud  amount  Percent  frequency  of  obter 
I .V  vation*  from  each  direction  and  calm  that  were  oc 
■ ‘ ’ ” companied  by  low  cloud  omounf*  ^5  8 and  >7  8 
low  cloud*  are  cloud*  with  bate*  <8000  leet 
28  ol  all  Sf  wind*  were  accompanied  by  low  cloud  amounts 
>5  8 and  14' ■ by  low  cloud  amounts  - 7 8 
An  a*teri*k  indicate*  that  the  percentage  based  on  10  30  ob*er 
vation*  of  wmd  direction,  total  and  low  cloud  amount  0 replace* 
bar  graph  when  no  low  cloud  amount*  >5  8 were  ob*erved  with 
a wind  direction  or  calm  0 or  bar  i*  omitted  when  number  of 
observation*  of  total  and  low  cloud  omount  from  a wind  direction 
or  calm  is  le**  than  10 


Percent  frequency  of  total  cloud  amount  52  8 
Percent  frequency  of  low  cfoud  amount  >5  b 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  l 


MARCH 


3 


Cl (Ju i ; fiM'Jl/NT  IN  £ I Gm r HS 


1 3 

CLflljIJ  flU  ’UN I IN  EIGHTHS 


MARCH 


Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of  specified  low 
cloud  ceilingi  hundreds  of  feet  and  visibilities  (nautical  mile s 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  h when  low  cloud  amount  is  >5  8 

Obscurations  ore  included  under  ceiling  0 <1  5 

N C 'no  ceilmg  includes  bases  of  clouds  >8000  feet  as  well 
occurrences  of  <5  8 

r2%  of  all  observations  reported  ceiling  >1000  but  <2000  feet 
simultaneously  with  visibility  >5  but  <10  nautical  miles 

• indicates  < 5%  but  >0 
Number  of  observations 


ISIBIIITY 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  'or  no 
low  cloud  ceiling*  and  visibility  >5  nautical  miles 
Percent  frequency  of  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 


CEILING  AND  VISIBILITY 
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WIND  SHIP  o’t 
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Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots  visibility  V$by  m nouticol  m.les,  and  low  cloud  ceiling 
ICC  m hundreds  of  feet 

low  cloud  ceiling  heights  ore  estimated  from  the  height  of  low 
c'ouds  h when  low  cloud  amount  is  >5  8 

2°c  of  the  jbservofions  reported  wind  speeds  of  11-21  knots,  a low 
cloud  ceiling  <1000  feet  and  or  visibility  <2  nautical  miles  I 

N C no  ceiling  includes  bases  of  clouds  >8000  feet  as  well  os 
occurrences  of  Nj,  <5  8 

• indicates  < 5%  but  >0 
Number  of  observations 


Conditions  for  Corner  Operations 

BLUE  LINE  Percent  frequency  of  optimum  conditions  ICC  >5000  ft 
or  no  LCC  Vsby  >5  N Mi  and  Wind  II  21  lets 

RED  LINE  Percent  frequency  of  poor  conditions  Any  one  of  the 

following  constitutes  poor  conditions  LCC  <300  ft  Vsby 
<1  N M,  Wind  <6  or  >34  lets 

Satisfactory  conditions  between  poor  and  optimum 


LOW  CLOUD  CEILING-VISIBILITY-WIND 
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Percent  frequency  of  occurrence  of 

(?%  of  observed  waves  had  a fie* 
of  10  II  seconds ) 

• indicates  < 5%  but  >0 


Number  of  observations 


Waves  are  selected  on  the  basis  of  the  highr 
when  both  are  reported  If  both  heights  are 
the  longer  penod  is  selected 


ter  of  sea  and  swell 
equal,  the  wave  with 


Percent  frequency  of  wave  height  >3  5 meters  (12  feet) 
Percent  frequency  of  wave  height  >6  meters  (20  feet) 


WAVE  PERIOD  AND  HEIGHT 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  reg 
The  isopleth  analyses  (opposite  page)  ore  based  on  all  available  data  subjectively  adiusted 
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12  hour  movirunti  of  low  pressure  contort  considering  only  closed  circulations 

v Moon  speed:  Printed  figure  of  the  end  of  eoch  bor  represents  the  moon 
N.  speed  of  movement  (in  knots)  toward  the  indicated  direction 

\ ' — (low  pressure  centers  moving  toward  the  N hod  a mean  speed  of  11  knots.) 

’ Vs ^ Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
\ \ toword  each  direction  Eoch  circle  represents  20% 

^ (41%  of  oil  12  hour  movements  were  toward  the  NE.) 

1 Vector  mean  direction  ond  speed  Dot  indicates  mean  vector  movement 
\ Each  circle  equals  10  knots 

-v.  ^ — (Mean  vector  movement  of  all  centers  was  toward  70°  at  12  knots  ) 


(frequency! 

20% 

■ / 40*  / 


\ \ \ \ ^ V y "'"■-Stotistics  for  this  rose  are  based  on  177  twelve  hour  movements 

\ ' 30  20  " 83  low  pressure  centers  were  observed  in  the  10°  X 10°  area 

30  40  during  the  period  of  record 

(vector  mean  speed  knots) 

BLUE  ARROWS  - Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  frocks) 

RED  HATCHING  Principal  oreas  of  cyclogenesis  (over  oceanic  areas) 


LOW  PRESSURE  CENTERS 


TROPICAL  CYCLONE  CHARACTERISTICS 
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TROPICAL  CYCLONE 


TROPICAL  CYCLONE 
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12  hour  movement}  of  tropical  cyclone  centers  wmd  speed  estimofed  >34  knots; 


Mean  speed  Printed  figure  ot  the  end  of  each  bor  represents  the  meon  speed 
of  movement  (in  knots)  toward  the  indicated  direction 
— ( Centers  moving  toward  the  N had  a mean  speed  of  5 knots 
Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
toward  each  direction  Eoch  circle  represents  20% 

- (35%  of  all  12  hour  movements  were  toward  the  NE.) 

Vector  meon  direction  and  speed  Dot  indicates  mean  vector  movement 
Eocls  circle  equals  10  knots 

~~ [Mean  vector  movement  of  oil  centers  was  toward  75°  of  7 knots 


for  this  rose  ore  based  on  277  twelve  hour  movements 

the  5°  X 5°  area  during  the 


, 40  30  20 
(vector  meon  speed  knots) 


-50  individual  storms  were  observed 
period  of  record 

— Probability  of  having  at  least  one  tropical  cyclone  i 
given  year  for  this  month  is  26% 


this  area  m any 
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Direction  frequency  (lop  scale)  Bart  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  ftequency  (bottom  scale)  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 

^ (4%  of  off  wmds  were  from  the  N ) 

? 'ft.jp.  10  \°  y *°  '?  ‘.°  V »<*> » indicates  < 5%  but  >0 

I y it?.*..  , ' 

NP  | | | , * , , wmds  were  from  the  S with  o speed  22  27  knots ) 

N*  p , s ' 4 " f l he  scalar  mean  speed  was  9 4 knots 

i it  io  h « ? 7 / Number  of  observations 


WIND  SPIED  INTERVAL  (KNOIS) 

| 0 3 J 4 6 1 7 10  1 II  161 17  ?l]77  ?71?8  33(34  40J4I  47 1 >48 1 
0 4 7 If  17  22  28  34  41  48- 

Printed  scale  on  bottom  of  chart 


0 l(V  to  to  40  s 

IV,,/ . 

60  ro  to  vo  too 

vi 

1 1 1 1 

t S 4 1 

i 

* . ■ 

1 II  10  • 

6 

» /'  / 

; 3 

r i i 

_ 1 

? i • 

• 

1 1 / 1 (1 

. . . 

• 

- '1 

i «■ 

i . . 

• 

/ i 

1 ?40  7 

* 

» 1 1 

» 11  it 

9 

legend  appears  on  opposite  side  of  this  page) 


BLUE  IINE  Percent  frequency  of  wind  speed  <10  knots 
RED  LINE  Percent  frequency  ol  wind  speed  >34  knots 
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SURFACE  WINDS 


Hours  duration  of  gales  Days  interval  between  gales 

Cumulative  percent  frequency  of  hours  duration  of  gales  equal  to 
or  less  thon  the  number  of  hours  intersected  by  the  solid  curve 
refers  t a *he  top  sc  ole 

" - - [98%  of  gales  hod  o duration  S3 0 hours.) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

[88%  of  gales  were  followed  by  another  gale  in  7 days  or  less  i 
Top  and  bottom  scoles  are  variable 

The  maximum  value(s)  of  hours  duration  and/or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

" — [100%  of  goles  were  followed  by  another  gale  in 
15  days  or  less  ) 

Durations  and  intervals  for  a particular  month 
extend  from  the  time  they  begin  |or  the  first  of  the 
month  if  already  in  progress)  and  ore  terminated 
at  the  actual  ending  time,  regardless  of  what 
month  that  may  be 


WIND  DIRECTION  AND  SPEED 


APRIL 


. ' - 30  40  50  60  70  60  90100 


V * '/  «-  H ; 1 ' 


0 1 U ?0_J0  40  50  60  70  80  901 00 


0 1 0 20  30  40  SO  60  > 0 80  90  1 00 


’ 4 ‘ • - , 


0 10  go  30  40  50  60  70  80  90 


CALM 

totals 


CflLH 
to'Ai  s 


rAi  n 


CAinj^ 

totals  a*  HUB  20  6 2 i 

0 4 7 1 | 1 7 77  1 a 34  < 41 
M I NO  SPfEO  ( i'N0TS  I 


CAl« 

TOT«v  S 


» 17  MM  13  5 L 


3 8 21  20  23  H 9 ? 1 
7 II  11  *2  28  M 41  *«• 
BIND  SPEED  IKNOTSi 


I 50  25  25 

0 4 7 11  17  27  28  3*  4148 
HIND  SPEED  ( KNOTS i 


-lkJO.it  16  JO  8-1.  • 

4 7 ! 1 n 77  78  34  41  40. 

•4 1 NO  SPEED  KNOTS) 


,g  »7  25  14  10  6 2 1 

: . 28  34  4 1 48’ 

HIND  SPEEO  (KNO’S) 


1117  ?2  ?»  34  41  49. 
!NP  SPEED  ' KNOTS  • 


0 4 ; n l > 22  28  34  41  48' 

HINO  SPEED  I KNOTS 


* 


60  70  60  90100 


, . . , ■ 4 • , ■ ;:j  m ■ 


>4  ' • 


0 10  20  30  40  SO  60  70  80  90 


; ; ?(  i • 4 . : 6 . ■ - v . 


10  go  30  40  50  60  70  80  90100 


18-3  2252 


Cflin 

TOTALS 


CflLfl  j 
TOTALS  L 


CAL" 

TOTALS 


C«LP 
TOT  Al S 


1 

....  '/«  »4  41  48. 
N SPEEO  I KNOTS  . 


b J?  t3JI  17  II  § 1 _ 

7 I 1 17  gg  28  34  4 1 4B< 
HINO  SPEED  I KNOTS  l 


6 15  ?3  18  14136  2 
4 : ; : • ?:•  n 4.  «>• 

HINO  SPEEO  (KNOTS 


I g 7 I S 22  20  1 7 9.  6 1 

0 4 7 1 1 17  22  28  34  41  48. 
HINO  SPEEO  (KNOTS) 


■ ‘6  24  20  16  9 5 1_ 
: : 17  ?;  ?e  m 4 1 4 h ■ 
HINO  SPEEO  (KNOTS  i 


3 7 16  27  22  13  7 3 1 
4 7 | I |7  gg  28  34  4I48< 
HINO  SPEEO  (KNOTS) 


6 1 * 2*  30  16  8 2 * » 

1 4 7 1 117  27  ge  34  41  48' 

HINO  SPEEO  IKNOTSI 


TOTALS 


0 l 7:.'  ti:  4S  »,  ■ s w 9 ; 


0 10  go  30  40  SO  60  70  80  90100 


0 10  20  30  40  SO  60  7Q  8 0 90  1 0 0 


0 10  20  30  40  80  60  70  80  90100 


CHIN 

TOTALS 


CM.H, 

TOTALS 


CALM 

TOTBlS 


I..B  1 . • 

4 76  34  4 . 46. 

h ■ nc  spfrn  ikno's, 


► 8 16  9 4 g . . 

7 11  17  2?  20  34  4 | 48. 
HINO  SPEEO  1 KNO’S  I 


2 _LS25  ZQ.M  8 4 * 

. . . ' « 2"  34  4 1«8< 
HINO  SPEED  IKNOTSi 


4 8 19  27  19  12  6 _3_1  • 
4 7 | | 17  22  28  34  41  48. 

HINO  SPEEO  (KNOTS) 


TOTALS  1 3 10-2D  28  20  n 6 2 * > 

0 4 7 n 17  22  ?8  34  41  48. 

HINO  SPEEO  IKNOTSI 


TOTALS 


7 11  17  22  ge  34  4148. 
HIND  SPEED  (KNOTS  I 


0 4 7 1 1 17  22  28  34  41  48- 
HINO  SPEEO  (KNOTS) 


X 

0 1 0 20  30  40  SO  60  70  80  90100 

ll!  > > 1 • • • 


10  20  30  40  50  60  70  80  90  1 00 


60  70  80  90 1 00 


; . ? u 1 4 ►.  ■ J 81  90 ; 00 


0 10  20  30  40  SO  60  70  80  90  100 


0 10  20  30  40  50  60  7Q  80  90100 


13  2 541? 


CALKp  14  4 2320 

TOTBi S L*  8 13  34  23  9 2 1 

0 4 7 ill  • /:■  ,'H  14  4 : 4P  . 

MIND  SPEEO  (KNOTS) 


CAL  8 
TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


•?  2i.  ‘ ' 3 

8 -4  4 

HINO  SPEf n ' KNOTS  1 


5 11  22  32  17  7 4 1 » 

4 7 11  17  22  28  34  4140. 
NINO  5PEC0  (KNOTS) 


7_L?JB  tt.ll.  ? 

4 414 

MINn  SPEEO  IKNOTSi 


10.23  35  2Q  7 i «...  » 

I 7 1 1 17  2?  28  34  41  48. 
KIND  SPEEO  IKNOTSI 


23  38  24  4 1 . . 

I 7 1 I 17  22  28  34  41  48. 
HINO  SPEEO  IKNOTSI 


TOTALS 


4 7 1 1 17  22  28  34  41  48. 
HINO  SPEEO  (KNOTS) 


X 

0 10  20  30  40  SO  60  70  80  90100 


►.  ' • M ' 


0 1 0 20  30  40  SO  60  70  80  90  1 00 


0 10  20  30  40  SO  60  70  60  90100 


0 10  20  30  40  SO  60  70  60  901 00 


C«LP |*  '5-4  ™ 

TOTALS  i2__S _L5J12ili_2_  .1 

n 4 7 | 1 17  22  26  14  41  48. 

HINO  SPEED  IKNOTSi 


COIN 
TOTAL  6 


CAL* 

TOTALS 


2JM3J1  7 ... 

« . . ’ 2?  20  34  41  48. 

HINO  SPEEO  KNOTS) 


j 3 0a.3B2g.13  i 

4 7 II  |7  22  28  34  4148. 
HINO  SPEED  (KNOTS  I 


;la  521  43  23  6 . • . . 

■ • I I I 7 ??  28  34  4 1 48. 

HINO  SPEEO  I KNOtS 1 


6-1B  38.31  3— »-.» 

4 7 1 1 17  tt  28  34  4148- 
HINO  SPEEO  IKNOTS  I 


Iso  33  .20.  7 . 

0 4 7 | 1 I 7 72  ?0  34  41  48. 

HINO  SPEEO  (KNOTS  1 


4 7 1117  ??  28  34  4 1 48 

HINO  SPEEO  IKNOTSI 
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nalyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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An  Temperoture 


Number  of  observations 


Cumulative  percent  frequency  of  temperatures  equal 
to  or  less  thon  the  temperature  intersected  by  the  curve 


70  of  all  temperatures  were  <10  3 C or  <505  °f  I 
S Standard  deviation  of  temperatures  'Cl 

Mean  temperature  for  each  wind  direction,  calm  and  for  all  data 
combined  are  represented  by  dots 

With  NW  winds,  the  mean  temperature  was  9 4 °C  or  48  9 F ! 

Indicates  that  the  mean  temperature  for  a direction  or  colm  wo 
computed  from  10  30  observations 

The  mean  temperature  is  omitted  when  less  than  10  observations 
for  a direction  or  colm  were  available 


BLACK  LINE  Mean  air  temperature  "C 

BLUE  LINE  Percent  frequency  of  temperature  <0'C  (32UF) 

RED  LINE  Percent  frequency  of  temperature  >20"C  68  E 
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ent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
lalyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident. 
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TEMPERATURE  b 


Wmd  speed  and  air  temperature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  C/  and  wmd  speed  I knots 

I of  all  ob%ervnttom  reported  temperature  2 3 'C  simultaneously 
with  wmd  speed  of  22  33  kh  I 

• Indicates  < 5%  but  >0 


wind  smo  k», 


Number  of  observations 


>n  determination  of  Potential  Superstructui 
I in  tbe  text 


Perceni  frequency  of  T H index  >24“C  '75  2°F  'discomfort 
may  be  experienced  due  to  beat! 

Minimum  1"  air  temperature  (Xl  T of  tbe  tempera 
lures  were  equal  to  or  less  than  tbe  given  value 
Maximum  '99'  . J air  temperature  (°Cl  ll  ' of  tbe 
temperatures  were  greater  than  tbe  given  value) 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  s 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  b 
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Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots,  visibility  (Vsby)  in  nautical  miles,  and  low  cloud  ceiling 
(ICC)  in  hundreds  of  feet 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (h)  when  low  cloud  amount  (N^)  is  >5  8 

(2%  of  the  observations  reported  wind  speeds  of  II  21  knots,  o low 
cloud  ceiling  <1000  feet  and/or  visibility  <2  nautical  miles.) 

N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well  as 
occurrences  of  Nf,  <5/8 

• indicates  <5%  but  >0 
Number  of  observations 
Conditions  lor  Corner  Operations 
Percent  frequency  of  optimum  conditions  ICC  >5000  ft. 

(or  no  ICC),  Vsby  >5  N Mi  and  Wind  11  21  kts 

Percent  frequency  of  poor  conditions  Any  one  of  the 
following  constitutes  poor  conditions  ICC  <300  ft,  Vsby 

<1  N Mi.  Wind  <6  or  >34  kts  \ 

Satisfactory  conditions  between  poor  and  optimum  ' 
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APRIL 


12  hour  movement*  of  low  pressure  centers  considering  only  closed  circulations 

\ Mean  speed  Printed  figure  at  the  end  of  each  bar  represents  the  mean 
speeaotmovement  (in  knots)  toward  the  indicated  direction 

\ Ik**  pressure  centers  moving  toward  the  N hod  a mean  speed  of  II  knots.) 

’ \ \ Direction  frequency  Bors  represent  percent  frequency  of  12  hour  movements 
\ \ toward  each  direction  Each  circle  represents  20% 

I " -—(41%  of  all  12  hour  movements  were  toward  the  NE.) 

I Victor  meon  direction  and  speed  Dot  indicates  mean  vector  movement 
\ Each  circle  equals  10  knots 

— -(Mean  vector  movement  of  all  centers  was  toward  70 ° at  12  knots.) 


\\  y y y -s/  ""  -Statistics  for  this  rose  are  based  on  177  twelve  hour 

40  30  20  10  *ow  pressure  centers  were  observed  in  the  10°  X 

during  the  period  of  record 

(vector  mean  speed  knots) 

BLUE  ARROWS  Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  tracks) 

RED  HATCHING  Principal  areas  of  cyclogenesis  (over  oceanic  areas) 
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TROPICAL  CYCLONE  CHARACTERISTICS 
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TROPICAL  CYCLONE 


TROPICAL  CYCLONE 


DATA  NOT  AVAILABLE 


APRIL 


12  hour  movement*  of  tropical  cyclone  center*  w.nd  speed  estimated  > 34  knot* 


Mean  speed  Punted  figure  at  the  end  of  eoch  bor  represents  the  mean  speed 
of  movement  in  knots  toward  the  indicated  direction 

Centers  moving  toward  the  N hod  a mean  speed  of  5 Itnoh 
Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
toward  each  direction  Each  circle  represents  20‘- 
' 35*°  of  all  12  hour  movements  were  toward  the  Nf 
Vector  mean  direction  ond  speed  Dot  indicates  mean  vector  movement 
Eoch  circle  equals  10  knots 


(vector  mean  speed  knotsl 


Mean  vector  movement  of  all  centers  was  toward  75  at  7 knots 

Statistics  for  this  rose  ore  based  on  277  twelve  hour  movements 

50  individual  storms  were  observed  m the  5^  X 5C  areo  during  the 
period  of  record 

Probability  of  having  at  least  one  tropical  cyclone  in  this  areo  in  any 
given  year  for  this  month  is  26  - 


BAILABLE 
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Direction  frequency  fop  scale  Bars  represent  percent  frequency  of  "'"ds  observed  from  eocb 
direction  Speed  frequency  bottom  scole!  Prtn*«d  figure  ^present  percent  frequency  ot  wind 
speeds  observed  from  each  direction 


4 of  oil  winds  were  from  the  N 
ro  >0  90  100  . indicates  < 5'  but  >0 

,/  J°„  of  all  winds  were  front  the  S witfr  n speed  22  27  knots 

, The  scalar  mean  speed  was  9 4 knots 
I ■ Number  of  observations 

..  ' ' l".  of  winds  from  all  directions  had  wind  speed  >48  knots 

WIND  SPEED  INTERVAt  KNOTS 
I 0 3 1 4 6 I 7 10  | II  16  | 17  21122  27|28  33|34  40{4l  471_>48J 

! . . M TO IJ  ill  JO. 


Printed  scale  on  bot*om  of  chart 


Gole  Duration  frequencies  detailed 
ude  of  this  page 


Block  grophs  on  this  map  ore 
legend  appears  on  opposite  s 


ind  into  «nO»Si 


Percent  frequency  of  wind  speed  £10  knots 
Percent  frequency  of  wind  speed  >34  knots 


SURFACE  WINDS 


Hours  duration  of  gales  Days  interval  between  gales 

Cumulative  percent  frequency  of  hours  duration  of  gales  equal  *o 
os  fess  shots  she  r.\> fishes  of  houts  issSessetSetl  by  she  sohd  curve 
refers  to  the  top  scale 

98“  of  gale s had  a duration  S30  hours  1 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

88  of  gales  were  followed  by  another  gale  in  7 day s or  less 
Top  and  bottom  scales  are  variable 

The  maximum  valueis  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

'(l 00%  of  gales  were  followed  by  another  gale  m 
15  days  or  less 

Durations  and  intervals  for  a particular  month 
extend  from  the  lime  they  begin  !or  the  first  of  thi 
month  if  already  in  progress1  and  are  terminated 
at  the  actual  ending  time  regardless  of  what 
month  that  may  be 


WIND  DIRECTION  AND  SPEED 
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The  nopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  * 
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' e^o*' nture 


Number  of  observations 


X Cumulative  percent  frequency  of  temperatures  equal 

to  or  less  than  'be  temperature  intersected  by  tbe  curve 

70  of  all  temperatures  were  <10  3 C or  <50  5 f 
S Standard  deviation  of  temperatures  C 

Mean  tempetature  for  each  wind  direction,  calm  and  for  all  data 
combined  are  represented  by  dots 


With  NW  winds,  the  mean  temperature  was  9 4 "C  or  48  9 f 

Indicates  that  the  mean  temperature  for  a direction  or  calm  was 
computed  from  10  30  observations 

The  mean  temperature  is  omitted  when  less  than  10  observations 
for  a direction  or  calm  were  available 


felACK  VINE  Mean  an  lempetotute  C 

BlUE  LINE  Percent  frequency  o*  temperature  <0'C  32 f 

RED  UNE  Per«.*tnt  frequency  o*  temperature  >20  C 68  F 


SURFACE  AIR  TEMPERATURE 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  whi 


TEMPERATURE 


Wind  speed  ond  oir  temperature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  C)  and  win  i speed  knots1 

I of  all  observations  reported  temperature  2 3 C simultaneously 
with  wind  speed  of  22  33  its 

• Indicates  < 5 ' but  >0 
Number  of  observations 

Use  of  this  table  in  determination  of  Potential  Superstructure 
Icing  is  explained  in  the  text 


WIND  SPtfD  ku 


BLACK  LINE  Percent  frequency  of  T H index  >24°C  75  ?"F  discomfort 
may  be  experienced  due  to  heat' 

BLUE  LINE  Minimum  I air  temperotu'e  f'JCl  1°«.  of  the  temper -i 
lures  were  equal  to  or  less  than  the  given  value; 

RED  LINE  Moximum  '99  . air  temperature  (°C)  11%  of  the 
temperatures  were  greater  than  the  given  value 


WIND  SPEED  AND  AIR  TEMPERATURE 
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% Liquid 
% Snow 


Percent  frequency  of  surface  wind  observations  from  each  direction 

and  calm  that  were  accompanied  by  precipitation,  subdivided  into  liquid  type 

'including  freezing  rain  and  freezing  drizzle)  and  snow 


Percentage  of  present  weather  observations  reporting  precipitation 
- Number  of  observations 

34  of  all  NE  winds  were  accompanied  by  precipitation,  of  which 
14%  was  liquid  and  20%  was  snow 

An  asterisk  in  the  column  for  a given  direction  (or  calm'  indicates 
that  the  percentage  was  based  on  10  30  observations  of  present 
weather  and  wind  direction 

-0  reploces  bar  when  no  precipitation  was  observed  with  winds 
from  a given  direction  (or  calm  No  bar  graph  is  presented  if 
less  than  10  observations  containing  present  weather  were 
reported  for  a given  direction  (or  calm) 


reporting 


BLUE  LINE  Percent  frequency  of  precipitation  observations  r 
snow 

RED  LINE  Percent  frequency  of  observations  reporting  precipitation 
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Visibility 

Number  ot  observations 


Cumulative  percent  frequency 
visibility  intersected  by  the  cur 


The  table  below  the  groph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

• indicates  < 5%  but  >0  0 indicates  that  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a direction  or  calm 
No  percentage  is  given  if  less  than  10  observations  were  available 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 
1 wind  direction 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  t< 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  when 


t the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  susp 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias 
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low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of  specified  low 
cloud  ceilings  (hundreds  of  feet)  and  visibilities  (nautical  miles) 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (h)  when  low  cloud  amount  (Ny,)  is  >5/8 

Obscurations  are  included  under  ceiling  "0  <1  5' 

N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well 
occurrences  of  <5/8. 

~ - (2%  of  oil  observations  reported  ceiling  >1000  but  <2000  feet 

simultaneously  with  visibility  >5  but  <10  nautical  miles ) 

• indicates  <5%  but  >0 

Number  of  observations 


VISIBIIITY 


M«J0 


Percent  frequency  of  low  cloud  ceiling  >1000  feel  (or  no 
low  cloud  ceiling)  and  visibility  >5  nautical  miles 
Percent  frequency  of  low  cloud  ceiling  <600  feet  and/or 
visibility  <2  nautical  miles 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  t 
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Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots,  visibility  (Vsby)  in  nautical  miles,  and  low  cloud  ceiling 
(ICC)  m hundreds  of  feet 

low  cloud  ceifmg  heights  are  estimated  from  the  height  of  low 
clouds  (h)  when  low  cloud  omount  (Nj,)  is  8 

-(2°/o  of  the  observations  reported  wind  speeds  of  H -21  knots,  o low 
cloud  ceilmg  <1000  feet  and  or  viability  <2  nautical  mi/es  ) 

N C (no  ceilmg)  includes  bases  of  clouds  ^8000  feet  os  well  as 
occurrences  of  Nj,  <5/8 
• indicates  <5%  but  >0 
Number  of  observations 
Conditions  for  Carrier  Operations 
luency  of  optimum  conditions  LCC  5^5000  ft. 

Vsby  >5  N Mi  and  Wind  If  21  Vts 
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vector 


10  2 Vector  mean  wind  is  from  th< 
northeast  at  10  2 knots 


MILLIBARS 


BLUE  LINE  Scalar  mean  wind  speed  'kts 


RED  LINE  Mean  seo  level  pressure  (mbs  I 


50? 8 S - 9 . 2 


146?  S - 1 3-8 


180  1000  1020  1040  1060 

NlLt  IBARS 


990  1010  1030  1050 

MILLIBARS 


170  990  1010  1030  1050 

MILLIBARS 


1000  1020  1040  1060 

m III i bars 


990  101C  1030  1050 

MILLIBARS 


IBA*' 


3077  S - 8 . 2 


990  1010  1030  1050 

MILLIBARS 


'0  990  1010  1030  1050 

MILL  IBARS 


1000  1020  1040  1060 
MILL IBRR5 


1000  1020  1040 
MILLIBARS 


IBO  1000  1020  1040 
MILLIBARS 


1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


MILLIBARS 


MILLIBARS 


MILLIBARS 


220 9 S'  3 -6 


6931  S-2.4 


1000  1010  1020  1030 
MILLIBARS 


tOOO  tOtO  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MU  L [BARS 


1000  1010  1020  1030 
MILLIBARS 


1000  1010  1020  1030 

millibars 


4186  S=1 .9 


qqo  lain  ia?o  103a 

Miu  I BARS 


1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILL  I BARS 


>90  1000  1010  1020  1030 

millibars 


190  1000  loin  1020  1030 

Mill  I PARS 


1000  1010  1020  1030 

millibars 


it  »he  ob|«ctive  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
lyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 


0 u. 1 

1000  1010  1020  1 03C  1040 
MILL [BARS 


990  1010  1030  1050 

millibars 


^70  990  1010  1030  1050 

MILLIBARS 


970  990  1010  1030  1050 

MILLIBARS 


^90  1000  1010  1020  1030 

millibars 


100 

90 

100 

90 

/ 

IQQ 

90 

/ 

100 

90 

/ 

100 

90 

100 

90 

~7 

80 

/ 

80 

/ 

80 

/ 

80 

/ 

80 

j 

80 

/ 

70 

J 

■70 

/ 

70 

/ 

70 

/ 

70 

j 

70 

/ 

60 

j 

60 

/ 

60 

/ 

60 

/ 

60 

j 

60 

/ 

■/.SO 

1 

•/50 

/ 

XSO 

/ 

y.so 

/ 

‘/.SO 

j 

*/.50 

j 

40 

/ 

40 

/ 

40 

/ 

40 

/ 

40 

j 

40 

j 

30 

/ 

30 

/ 

30 

/ 

30 

/ 

30 

/ 

30 

I 

20 

J 

20 

j 

20 

/ 

20 

1 

20 

J 

20 

J 

10 

Q 

_y 

10 

Q 

J 

10 

Q 

J 

10 

0 

J 

10 

0 

/ 

10 

0 

1000  1010  1020  1030  1040 
MILL  IBARS 


^90  1000  1010  1020  1030 
MILLIBARS 


MAY 


WAVES 


Wove  direction  and  height 

Direction  frequency  (top  scole  Bars  represent  percent  frequency  of  waves  from  each  direction 
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PERIOD  lS.cond.1 


Percent  frequency  of  occurrence  of  wave  period  and  height 

12%  of  observed  waves  had  a height  of  115  meters  and  a period 
of  10- 11  seconds ) 

- • indicates  < 5%  but  >0 

-Number  of  observations 

Waves  are  selected  on  the  bosis  of  the  higher  of  sea  and  swell 
when  both  ore  reported  If  both  heights  are  equal,  the  wave  with 
the  longer  period  is  selected 


BLUE  LINE  Percent  frequency  of  wave  height  >3  5 meters  (12  feet) 
RED  LINE  Percent  frequency  of  wove  height  >6  meters  (20  feet) 
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12  hour  wo»>mtnH  ol  low  pressure  centers  considering  only  dosed  orculo»‘Ons 

Moon  speed  Printed  figure  ol  the  end  ol  eoch  bor  represents  the  moon 
' speed  of  movement  (in  knots  toward  the  mdicoted  direction 

- Low  pressure  contort  moving  toward  tho  N hod  o moon  ipood  of  II  knots 

7 Direction  frequency  Bon  repretent  porcont  frequency  ol  12  boor  movements 

loword  each  direction  Eoch  circle  represents  20% 

— (41%  of  oil  12  hour  movements  woro  toward  At  Nf 

Voct or  moon  direction  ond  ipood  Dot  indicates  moon  vector  movomont 
\ Eoch  circle  equals  10  knots 

— ^ Moor,  vector  movement  ol  oH  center!  *oi  toward  70*  at  12  knot* 


“ — Statistics  lot  thi*  rose  ore  bated  on  177  twelve  bout  movements 

~ ~ 83  low  pressure  centers  were  observed  in  the  10“  X 10°  orec 

during  the  period  ol  record 


BLUE  ARROWS  Prelerred  storm  tracks  (solid  lor  primary  tracks, 
dashed  lor  secondary  tracks) 

RED  HATCHING  Principal  areas  ol  cydogenetit  over  oceanic  areas 
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12  hour  movement*  ok  tropical  cyclone  center*  I wind  speed  estimated  >34  knots) 

_ Meon  speed  Printed  figure  ot  the  end  ol  each  bar  represents  the  mean  speed 

of  movement  (in  knots)  toward  the  indicated  direction 
\ (Centers  moving  toward  the  N had  a mean  speed  ol  5 knots  ) 

\ yf*  \ Direction  frequency  bars  represent  percent  frequency  of  12  hour  movements 

■HIHl?  \ toward  eoch  direction  Eoch  circle  represents  20% 

/ (35%  o f all  12  hour  movements  were  tow ord  the  ME.) 

9 Vector  meon  direction  and  speed  Dot  indicates  meon  vector  movement 

I Each  circle  equals  10  knots 


(frequency! 

20% 

/ <P%/  . 


V centers  wos  toward  75°  ot  7 knots  ! 


- Statistics  for  this  rose  are  based  on  277  twelve  hour  movements 

* \ 50  individual  storms  were  observed  in  the  5°  X 5°  areo  during  the 
J period  of  record 

' — Piobabilily  of  having  ot  least  one  tropical  cyclone  in  this  area  in  any 
given  yeor  for  this  month  is  26% 
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. Bars  represent  percent  frequency  of  winds  of 
bottom  scale  Printed  figures  represent  percent 


4 of  all  winds  were  from  the  N ) 
indicates  < 5%  but  >0 

[)%  of  all  winds  were  from  the  S with  <j  speed  22  27  knots  ) 

The  scalar  mean  speed  was  9 4 knots 
Number  of  observations 

( J % of  winds  from  all  directions  had  wind  speed  >48  knots  ! 

WIND  SPEED  INTERVAL  (KNOTS) 
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bottom  of  chart 
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Percent  frequency  of  wind  speed  ^10  knots 
Percent  frequency  of  wind  speed  >34  knots 
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98  of  gale s had  a duration  ^30  hours  1 
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broken  curve  refers  to  the  bottom  scale 

88  of  ga/es  were  followed  by  another  gale  in  7 days  or  less 
Top  and  bottom  scales  are  variable 
1 The  maximum  valuelsj  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 
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Number  of  observations 

Cumulate  percent  frequency  of  sea  surface  temperatures 
equal  to  or  less  than  the  temperature  intersected  by  the 
curve 


60  of  oil  observed  sea  surface  temperatures  were  S 2 I C or 
<358  f 


S Standard  deviation  of  sea  surface  temperatures  (°C! 


BLACK  LINE  Mean  sea  surface  temperature  Cl 

BLUE  LINE  Minimum  1 sea  surface  temperature  ' Cl  1 of  the 

temperatures  were  equal  to  or  less  than  the  given  value 

RED  LINE  Maximum  99  sea  surface  temperature  (“Cl  (T.  of 
the  temperatures  were  greater  than  the  given  value! 
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The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  adjusted  where  h 
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Graphs  represent  the  objective  compilation  ol  available  data  lor  specified  areas  without  regard  t 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adtuiled  when 
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Percent  frequency  of  surface  wind  observations  from  each  direction 

and  calm  that  were  accompanied  by  precipitation,  subdivided  into  liquid  type 

{including  free/mg  ram  and  freezing  drizzle)  and  snow 


Percentage  of  present  weather  observations  reporting  precipitation 
Number  of  observations 

34  of  all  NE  winds  were  accompanied  by  precipitation , of  which 
14  was  liquid  and  20  -,  was  snow 

An  asterisk  in  the  column  for  a given  direction  or  calm'  indicates 
that  the  pen  enrage  was  based  on  10  30  observations  of  present 
weather  and  wind  direction 

0 replaces  bar  when  no  precipitation  was  observed  with  winds 
Um  a given  direction  or  calm  No  bar  graph  is  presented  if 
less  than  10  observations  containing  present  weather  were 
reported  for  a given  direction  'or  calm 
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b objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
s (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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^Cumulative  percent  frequency  of  visibilities  less  than  the 

* v isibilit y intersected  by  the  curve 

'37^"  of  oil  visibi/ifies  reported  were  <10  nautical  mi  let  i 

The  table  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wmd  direction 

• indicates  < 5%  but  >0  0 indicates  thot  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a direction  or  caln 
No  percentage  is  given  if  less  than  10  observations  were  avoilat 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 

1 wind  direction 
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" ^ low  Cloud  Amount 
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Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  or  less  fhon  the  amount  intersected  by  the  curve 
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3 4 5'  6 , . Number  of  ob.ervafions  containing  total  cloud  amount 

' ' i,-  Obscurations 

(77%  of  all  total  cloud  amounts  were  <7  8 ) 

^ *6' ' of  all  low  cloud  amounts  were  <2  8.) 

/ / H K low  cloud  amount  Percent  frequency  of  obser 

/ / . 5 R A ' h vations  from  each  direction  and  calm  that  were  ac 

/ y | 8 compamed  by  low  cloud  amounts  >5  8 and  >7/8 

» y low  clouds  are  clouds  with  bases  <8000  feet 

/ ‘ (28%  of  all  Sf  wmds  were  accompanied  by  low  cloud  amounts 

J.  ^ — 5 8 and  14%  by  low  cloud  amounts  >7/  8. ) 

I I * r os,ens^  'ndicates  that  the  percentage  is  based  on  10  30  obser 

L A A * ' vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 

S ffl  ® l 0 ^ A bar  °rop^  wben  no  low  cloud  amounts  >5  8 were  observed  with 

a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
w w nw  c observations  of  totol  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 

Percent  frequency  of  total  cloud  amount  <7  8 
Percent  frequency  of  low  cloud  amount  >5  8 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of  specified  low 
cloud  ceilings  hundreds  of  feeti  and  visibilities  nautical  miles, 

Low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  Ifi  when  low  cloud  amount  (Nf,)  is  >5  8 

Obscurations  are  included  under  ceiling  0 <1  5 

N C no  ceiling'  includes  bases  of  clouds  >8000  feel  as  well 
occurrences  of  Nf,  <5  8 

2 of  all  observation*  retorted  ceiling  > 1000  but  <2000  fee* 
simultaneously  with  visibility  >5  but  <10  nautical  miles 

• indicates  < 5'J-  but  >0 

Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  or  no 
low  cloud  ceiling)  and  visibility  >5  nautical  miles 
Peicent  frequency  of  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 
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Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots  visibility  Vsby)  m nautical  miles  and  low  cloud  ceiling 
(ICC I in  hundreds  of  feet 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  h when  low  cloud  amount  <N^i  i>.  >5  8 

2 ’ of  the  observations  reported  wind  speeds  of  II  21  knots,  o low 
cloud  (filing  <1000  feet  and  or  nubility  <2  nouticof  mi/es 

N C no  ceiling  includes  bases  of  clouds  ^8 OCX)  feet  as  well  as 
occurrences  of  Nj,  <5  8 

• indicates  < 5°'«  but  >0 
Number  of  observations 


WIND  SPttD  (knots) 


Conditions  for  Corner  Operations 

Percent  frequenc  of  optimum  conditions  ICC  ^5000  ft 
for  no  ICC).  Vsby  >5  N M.  and  Wind  II  21  kls 

Percem  1 cquency  of  poor  conditions  Any  one  of  the 
following  constitutes  poor  conditions  ICC  <300  ft  Vsby 
<1  N Mi  Wind  <6  or  >34  kls 

Satisfactory  conditions  between  poor  and  optimum 
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Number  of  observation* 


^^^Cumulative  percent  frequency  of  sea  level  pressures 
^ equal  to  or  less  tbon  the  pressure  intersected  by  the 

S Standard  deviation  of  pressure  'mbs! 
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Wave  diieclion  and  height 

Direction  frequency  ifop  scale  Bars  represent  percent  frequency  of  waves  from  each  direction 

Height  frequency  bottom  scale  Printed  figures  represent  percent  frequency  of  wave  heights 
observed  from  each  direction 
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Graphs  represent  the  objective  compilation  ol  available  data  lor  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  poge)  are  based  on  all  available  data  subjectively  adjusted  where 


. * 

' 

. 

. ' . • ’NDS  i 

I . . I it'  Mi  I (NO 


1° 

_ IL ' . 

• 

19 

cri oo  (seconds i 

C 1'M‘M  1 I 

; 4j  4 T-n 

J : t]  0 o 5 


| 10.  1 

r„ 

|.„| 

1 

1 .r 

PERIOD  I 51UJN0S  i 

mi  J oh i rt  n | to-  ii-  | | 

"*•■5'!  ••>-#»!  II  ms  mo 

— - f-  t r ~t 

• . 

-R  i 


0 o,.  0,  01  01 

°l  °1  il  °1 
1 16? 

10 

PERIOD  I SI  ‘ 'SNOS  1 


.77  ' .rHr 


-444 

***■  » " O^T  Q 0 0 

•'•I  °l  °1  °l  °l  ° 

1 210 

20 

period  i sr . JNor  i 


i j 0 0 0 J3j 


4 " 

8 

_ 

7 

>4 

2 

in 

■ 

■ 

< 

0 

a 

t) 

• 

0 

’ op 

0 

:) 

:i 

0 

a 

-i  1 

TV?4  r't 

•■I  ? | 6 1 


! i c " - 7!  • 


J -7, 

8 

10  I If  1 | 

III  11  Ml 

- H " “I 

t„Jn 

- i — i 

4 

• 

L 1 

n 

o[  o nj 

period  i seconds  i 

ik  | to-  . i?  | i t 

IMO*l|  * 9 ll1  1 1 *15  j 1*0  j 

" 460 1 O'  0 if  0 0|~  10 

i.tf75'  o of  nj  o of-! 

-'■'j  » 4 of  T of  1 

""1  4 M “ » " “ 


PERIOD  l i>f  1.0N05  I 

•* »«»«  |b  |«  | JO  I >7  | 

I Him  I *6  1 V|  II  III  M»  I I* 


PERIOD  IS!  . 


PERIOD  I SECONDS! 


»»  IflH'j  h m | |0  17  | 

• ^4  1 4 **  1 * *ii  »c 

7J4_fL  4444- 

* • : i ?5  r!  i ; | . ? 

1 1 iu  : •* . • t • »r  • 

• • 0 ♦ 1 * »I  0,  'J 


IS.S  ooooooo 

►w  ooooooo 

* - 

• 10  0 0 0 0 0 0 0 

X 4 l 1 - J 


PERIOD  I SECONDS i 
Hf JOMII  |6-  IS  | IJ  I 17  | | I 

"'•Si  ! ? 1 v ;i  IJ  MJ  mo 


M.v,|  4 k, 

a-  -s  T 1 ?7  21  1 


- - . 4-  — 

»-»-s  17  gO  9 1 » • 

»-*•»  2 8 11  3 1 t 

J i-5  • 2 l l • 

fc-i-S  0|  ~P  ♦ ♦ o|  o| 

* *•*!  D 0 0 °|  Q °l  o| 


SLa.£lJl 

2257 


PEP  1 00  lSECP'lDS' 

MriljHlI  6-  18-  10-  * it 

7 V |l  II  Ml  ItlQ 

0-.5  11  2 • *00  2 

> I I « ? 

7 2 •(  *| 1 


rTj  j l-L.  I 


• • .... 

• 

• 0 (J  0 0 0 o o 

•io  o|  a o o o o o 

M 

4 1 

PfKlOO  I SECONDS  I 
*108*1  I*  ]*  |io-  if  j j 

mm.  i •*.  w 1 1 ii  mi  mol 

7 , , , , .i 

• . • j »7  ?§  1 1 1 0 lj 

M4[  | 1 20  ' 7|  1 0 0 ~~o] 

• o 1 10  a a n| 


0 

17 

26 

1 1 

20 

0 

7 

0 

0 0 . . 0 <■  0 

" " _»  " . ° . "J  " 

n i)  u M n tl  i) 


f i i 

J_  16l  R1  il 

: B . . 

. 


hi  iu>r 

inrdi 

7 

*, 

8- 

9 

•”..J 

"V”, 

0-  -S 

45 

. 3 

7 

l4  4 

1-4  -B 

18 

12 

2 

rD 

. 

4 ,i 

MS 

L 2 

2 

1 1 

0 

• 

vv  • 

■ 

• 

; 

0 

0 

0 

4 •.  • 

7- 

0 

1 

7 

o 

0 

» 7.5 

0 

0 

o 

0 

o 

r o 

0 

MS 

0 

0 

0 

0 

a 

a 

0 

»IO 

0 

0 

0 

a 

0 

0 

0 

12 

PfRlOO  ISUONOSI 


- -] 

• °»3 


22 

PERIOD  I SECONDS' 


* * • | | o 

I o]  0|  0 0 0 __0  _0 


Wtrs  PERIOD  I SECONDS  I 

"ClOHf]  Ik  8 j 10-  Ilf- 

• •'  i '«'•  v ill  mi  ma 

1 1 o1  4]  o»|::  2 • . j o o i 

* ♦ ? ■ f ■ 4 | t ----- 

• 

pu  14  4-4-4  j-j  i 


"Cl  JH- 

•6 

**, 

%■ 

8 

‘n 

>*• 

IS 

»I1 

|K0 

0-  -S 

; i 

T 

• 

0 

a 

? 

1-1.8 

25 

7 

lb 

2 

1 

• 

2 

r-i  .8 

S 

L ? 

k6 

Li, 

l 

i 

1 

9-1.5 

? 

1 

/ 

♦ 

♦ 

S-5.*. 

• 

0 

• 

0 

8-7.* 

0 

o 

0 

0 

0 

0 

0 

e-v  s ^ 

0 

0 

u 

Cl 

"1 

0 

0 

0 

0 

0 

0 

PERIOD  i 51 1.0ND6  I 


o-  9 | 1 2 H 


23 

PERIOD  : SECONDS  i 


HllOHl 

!8T8< 

6- 

8 

8 

lo- 

ts 

IS  MS 

ND 

0--S 

10  : 

1 

1 

0 0 

3 

l-i  -s 

27  15 

5 

I 

. . i 

.5 

4 l0 

S 

2 

2 • 1 

1-15 

■7 

2 

2 

I • ♦ 

4 

77 

1 

* 

. . 

• 

k-  ’ - J 

0 0 

♦ 

• 

• 0 

0 

8 15 

0 0 

0 

0 

0 1 

• 

MO 

oj  0 

0 

0 

0 0 

0 

1 7 4 71  I: 

! 0|  » 0 o p]  o 


IIIT*5l  *k  7 

\r„ 

7 

•ii 

mo 

7 • isj  « 

M ♦ 

7 

0 

19 

1-14  ?0j  10 

- i 

■ 

a 

6 

-s 

2 1 

7 

• 

7 

n<  l!  1 

a 

0 

* . . 

. 0 

7 

0 

■ 

8-7.5  0 0 

. 0 

7 

0 

o 

8-1-5  0 0 

0 0 

o 

0 

° 

*1 

0 0 

a 

0 

13 

PERIOD  I SECONDS  I 

4 j8-  ( *°  i,,-|  | ' 

7 s II  ill  »|S  inn 

I 1 1 1 J 0 


PERIOD  l 5f  C TNDS 


n 18  6 1 1 0 2 

4 11  8 2 » • 1 

1 4 2 1 . • • 

♦ 1 i 1 • • • 

3 * * ♦ C 

3 * 0 D 0 0 a 

ooooooo 
2111 


PER  100  SCC3N0S 1 

77.771-., I 


0-  5 

IT 

i 

♦ 

“il 

3 

26 

] 7 

b 

• 

♦ 

2 

5 

9 

a 

2 

1 

7 

1 

1 

2 

2 

i 

» 

7 

• 

0 

» 

* 

• 

0 

7 

0 

* 

0 

♦ 

0 

0 

0 

MO 

0 

0 

0 

0 

0 

0 

p 

I8I8S, 

<t 

PERI  or 

‘ 7 

1 

3 

i SECONDS 
10-  1 If-  | 

III  ISIMS 

gs 

4 

a- .« 

22 

i 

7 

8 

z 

27 

17 

3 

,1 

l 

4 

9 

7 

7 

7 

115 

1 

1 

L1 

♦ 

* 

7 J 

* 

• 

7 

. 

0 

• 

0 

0 

8 15 

0 

ul 

0 

0 

0 

0 

0 

0 

Li 

0 

0 

Li 

_L  I • o oo 

• 

0 0 0 0 0 0 

0 o o o o n 

oooooo 

~ ~ 701 


PERIOD  I SECONDS i 
!•-  (•-  110  Ilf- I 


"C 108  T 

.«IT8i 

•k 

8- 

7 

8 

lo- 

ll 

If- 

if 

Ml 

0-.5 

20 

2 

2 

1 

0 

0 

i 

7 

■: 

, 

=? 

=? 

0 

E 

E 

« 5 « 

7 

2 

7 

* 

7 

0 

7 

0 

7 

7 

0 

• 

0 

7 

♦ 

0 

0 

0 

.i 

0 

0 

0 

0 

*‘* 

0 

0 

0 

0 

0 

0 

"II08T 

-'•< 

<k 

PERIOC 

‘ '7 

14 

i 

1 SECONDS 

77, 

15 

5 

7 

0-  s 

21 

rr 

0 

7 

0 

E! 

1-1  .5 

37 

7 

i 

• 

0 

7 

• 

f-f.S 

3 

4 

3 

* 

0 

0 

• 

S 1-5 

1 

7 

1 

* 

7 

0 

1 

4 ! • 

0 

0 

* 

0 

0 

0 

0 

0 

rr 

0 

0 

0 

8-9  5 

0 

0 

0 

0 

0 

0 

• ID 

0 

0 

0 

0 

0 

0 

PER  100  jf  '.ON,-?  . 

M' 


0--5 

7 

7 

1 

. 

7 

n 

7 

16 

5 

? 

» 

I 

8 

6 

7 

* 

lj 

*” 

I 

1 

l 

• 

(1 

Ei 

• 

• 

♦ 

0 

► 

0 

C 

P 

0 

0 

0 

0 

0 

0 

0 

... 

0 

0 

0 

3 

0 

81  1 08  I 

•T*5l 

.. 

PERiO 

rr- 

12 

3 

; SECONDS 

mil 

4R 

5 

| 

iK0 , 

0-  9 

26 

3 

7 

» 

7 

7 

l l -5 

26 

0 

7 

1 

f-f.S 

2 

4 

7 

1 

* 

• 

1-1-5 

0 

i 

I 

* 

4 •,  ! 

0 

• 

* 

0 

4-S.5 

0 

0 

0 

• 

ol 

8-8  » 

i3 

0 

0 

0 

0 

7 

a 

4 

7 

7 

0 

0 

0 

7 

0 0 9 

333 


74 


» » 4 "1 
0 0 0 


1832 


PERIOD  I SECONDS - 

«ti*«t|  |8-  8 I in  it  | 

I8T84  •*  * « II  ll  MS 

’ wpl  '7  4 ° 

1 . 10  0 

» 0 0 2 0 0 0 

119000000 

* • • 

• » i o a o c o : 

•••I  o 


the  objeclive  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
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JUNE 


12  hour  movements  of  low  pressure  centers  considering  only  closed  circulations 

Mean  speed  Printed  figure  at  the  «nd  of  each  bar  represents  the  mean 
speed  of  movement  (m  knots)  toward  the  indicated  direction 

(low  pressure  centers  moving  toward  the  N hod  a meon  speed  of  II  knots  ) 

17  \\  Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
\ \ toward  each  direction  Each  circle  represents  20% 

— (41%  of  all  12  hour  movements  were  toward  the  Nf ) 

) Vector  mean  direction  ond  speed  Dot  indicates  mean  vector  movement 
Each  circle  equals  10  knots 

(Mean  vector  movement  of  all  c enters  wos  toward  70 0 at  12  knots  > 


40  30 

(vector  mean  speed  knots) 


'Statistics  for  this  rose  are  based  on  177  twelve  hour  movements 

83  low  pressure  centers  were  observed  in  the  10°  X 10*  area 
during  the  period  of  record 


BLUE  ARROWS  • Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  tracks) 

RED  HATCHING-Principal  areas  of  cyclogenesis  (over  oceanic  areas) 
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TROPICAL  CYCLONE  CHARACTERISTICS 


81  - Constancy 

39  - Average  number  ol  tropical  cyclones  per  5 square 
lor  the  period  ol  record 

Arrows  show  the  preferred  tropical  cyclone  tracks  The  width 
of  the  arrow  is  proporlionol  to  the  relative  cyclone  frequency 

Isohnes  Average  Iropicat  cyclone  '.scalar  speed  (kl> 
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JUNE 


12  hour  movements  of  tropical  cyclone  center*  wind  ipeed  estimated  >34  knots 

\ Megn  speed  Printed  figure  ot  the  end  of  eoch  bar  represents  the  meon  ipeed 

of  movemen*  '.n  knot*  lowci'd  'he  iwt  .'ited  direction 

A Cenlert  moving  toward  'hr  N hod  o mean  ipeed  of  5 knoti 

Direction  I.  equency  Bori  repreiem  percent  frequency  ol  12  hour  movement* 
toward  each  direction  Each  circle  repreien'i  ?0“, 

/ 35  of  all  I?  hour  movement!  were  toward  the  Nf 

' 9 Vector  meon  direction  ond  ipeed  Dot  indicate!  mean  vector  movement 

Eocn  circle  equal*  10  knot* 

A4eon  vector  movement  of  all  center!  woi  toward  75'  at  7 knot! 


50  40  30  30 

(vector  meon  ipeed  knott) 


Statistici  for  thu  rote  are  bosed  on  2 77  twelve  hour  movementi 

050 *‘1  50  ,n«f,v'duol  norms  were  observed  >n  the  5'  X 5‘  area  during  the 
026  / P®”°d  of  record 

Probability  of  having  at  lean  one  tropical  cyclone  in  thu  orea  in  any 
given  year  for  thu  month  is  26° 
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AU-A072  496  NAVAL  AIR  SYSTEMS  COMMaNO  WASHINGTON  OC  F/O  4/2 

U.  S.  NAVY  MARINE  CLIMATIC  ATLAS  OF  THE  WORLO.  VOLUME  II.  NORTH— ETC(U) 

MAR  77 

UNCLASSIFIED  NAVAIR-50-1C-529  NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARDS  1963  A 
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Direction  frequency  (top  scale  Bars  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  bottom  scale  Pr.nted  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 

[4°o  of  all  winds  were  from  die  N 

10,.  70  30  40  so  60  /O  80  »o  loo  . ,nd.cates  < 5°.  but  >0 

/ \ i PP • • • T7 

N ■ - . (|“0  Qf  all  winds  were  from  the  S with  a speed  22  27  knots 

® ‘ } ‘ ^ ' 4 t ( /■  The  scalar  mean  speed  was  9 4 knots 
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legend  appears  on  opposite  side  of  this  page 
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SURFACE  WINDS 


Hours  duration  of  gales  Days  interval  between  gales 

Cumulative  percent  frequency  of  hours  duration  of  gales  equal  to 
or  less  than  the  number  of  hours  intersected  by  the  solid  curve 
refers  to  the  top  scale 

(98%  of  ga/es  had  a duration  <30  hours  ) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

(88  % of  gales  were  followed  by  another  gale  in  7 days  or  less  I 
Top  ond  bottom  scales  are  variable 

The  maximum  value(s)  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

(100%  of  gale s * 

15  days  or  less  ) 

Durations  and  inter 


'als  for  a particular  month 
extend  from  the  time  they  begin  (or  the  first  of  thi 
month  if  already  in  progress)  and  are  terminated 
at  the  actual  ending  time,  regardless  of  what 
month  that  may  be 
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int  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
alyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 


Air  lemperoture 


Number  observotions 


Cumulative  percent  frequency  ol  temperatures  equal 
to  or  less  than  the  temperature  intersected  by  the  curve 


(70%  of  all  temperature s were  < 10  3 °C  or  <50  5 °F  ) 


S Standard  deviation  of  temperatures  (°C) 


Mean  temperature  for  each  wind  direction,  calm  and  for  all  data 
combined  are  represented  by  dots 


I With  NW  winds,  the  mean  temperature  was  94  °C  or  48  9 "F.) 

Indicates  that  the  mean  temperature  for  a direction  or  calm  w o 
computed  from  10  30  observations 

The  mean  temperature  is  omitted  when  less  than  10  observations 
for  a direction  or  calm  were  available 
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BLUE  LINE  Percent  frequency  of  temperature  <0°C  (32°F) 
RED  LINE  Percent  frequency  of  temperature  220°C  '680Fi 
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TEMPERATURE  EX 


Wind  speed  and  air  temperature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  l°C)  and  wind  speed  (knots) 

(l%  oi  all  observations  reported  temperature  2 3° C umultaneouily 
with  wind  speed  ol  22  33  Irts  ) 

• Indicates  < 5%  but  >0 

Number  of  observations 

Use  of  this  table  in  determination  of  Potential  Superstructure 
Icing  is  explained  in  the  text 


IND  SPEID  (kill 


BlACK  LINE  Percent  frequency  of  T H index  >24°C  (75  2°F)  (discomfort 
may  be  experienced  due  to  heat) 

BIUE  LINE  Minimum  (1%)  air  temperature  (°C)  (1%  of  the  tempera 
fures  were  equal  to  or  lets  than  the  given  value) 

RED  LINE  Maximum  (99%)  air  temperature  (°C)  (1%  of  the 
temperatures  were  greater  than  the  given  value) 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  adjusted  wh< 
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temper  alut i 


Cumulative  percent  frequency  of  wet  bulb  temperatures  equal 
to  or  less  than  the  temperature  intersected  by  the  curve  'top  scale). 

Wet  bulb  CC). 

(80%  of  all  observed  wet  bulb  temperatures  were  <12  5°C  or 

545°Fi 

Cumulative  percent  frequency  of  relative  humidities  equal  to 
or  less  than  the  humidity  intersected  by  the  curve  (bottom  scale) 

Relative  humidity  (%) 

jj"  ~ -(50%  of  all  observed  relative  humidities  were  <74 % ) 

Number  of  observations 


Minimum  {1%)  dew  point  temperature  (°C)  (1%  of  the  com 
puled  values  were  equal  to  or  less  than  the  given  value) 
Maximum  (99%)  dew  point  temperature  (°C)  (1%  of  the 
computed  values  were  greater  than  the  given  value) 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  susi 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  biaj 
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the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
y ses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Percent  frequency  of  surface  wind  observations  from  each  direction 

ond  calm  that  were  accompomed  by  precipitation,  subdivided  into  liquid  type 

(including  freezing  roin  and  freezing  drizzle)  and  snow 


0/o  liquid 
% Snow 


Percentage  of  present  weather  observations  reporting  precipitation. 
Number  of  observations 

(34%  o#  oil  NE  winds  were  accompomed  by  precipitation,  of  which 
)4%  was  liquid  ond  20%  was  snow  ) 

An  asterisk  in  the  column  for  a given  direction  (or  colm)  indicates 
that  the  percentage  wos  based  on  10  30  observations  of  present 
weather  and  wind  direction 

0 replaces  bat  when  no  precipitation  wos  observed  with  winds 
from  a given  direction  (or  colm)  No  bar  graph  is  presented  if 
less  than  10  observations  containing  present  weather  were 
reported  for  a given  direction  (or  calm) 
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Percent  frequency  of  precipitation  observations  reporting 
snow 

Percent  frequency  of  observations  reporting  precipitation 
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The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where 
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Visibility 

Number  ol  observations 


f Cumulative  percent  frequency  ol  visibilities  less  than  the 

* visibility  intersected  by  the  curve 

(37%  o\  all  visibilities  reported  were  <10  nouticol  mi/es  ) 

The  table  below  the  graph  mdicotes  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

• indicates  < 5%  but  >0  0 indicates  that  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a direction  or  calm 
No  percentage  is  given  if  less  than  10  observations  were  available 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 
wind  direction 
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VISIHIIIY.  IN  NAUTlCAl  MIIIS 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 


RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  ot  less  thon  the  amount  inter sected  by  the  curve 

Number  of  observation*  containing  total  cloud  amount 
Obscurations 

(77%  of  all  total  cloud  amounts  were  <7  8 I 
46" of  oil  low  cloud  amounts  o' ere  <2  81 

low  cloud  amount  Percent  frequency  of  obser 
1 votions  from  each  direction  and  calm  that  were  oc 
- 7 8 compamed  by  low  cloud  amounts  >5  8 and  £^7/8 
low  clouds  are  clouds  with  bases  <8000  feet 
28'  of  oil  SE  winds  were  accompanied  by  low  cloud  amounts 
>5  8 and  14%  by  low  cloud  omouots  >7  8 ) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5  8 were  observed  with 
o wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  iow  cloud  omount  from  a wind  direction 
or  calm  is  less  than  10 


’ Total  Cloud  Amount 
” ■" " low  Cloud  Amount 
ClOUD  AMOUNT  IN  tlGHTHS 


BIUE  LINE  Percent  frequency  of  total  cloud  omount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5/8 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  tc 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  sub|ectively  ad|usted  where 
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Low  cloud  coiling  Visibility 

Percent  frequency  ol  simultaneous  occurrence  of  specified  low 
cloud  ceilings  (hundreds  of  feet)  and  visibilities  (nautical  miles) 

Low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (h)  when  low  cloud  amount  (Nfo)  is  >5/8 

Obscurations  are  included  under  ceiling  0 <1  5 

N C (no  ceiling)  includes  boses  of  clouds  >8000  feet  os  well 
occurrences  of  Nj,  <5/8 

(2%  of  all  observation  reported  ceiling  >1000  but  <2000  feet 
simultaneously  with  visibility  >5  but  <10  nouticol  miles ) 

• indicates  < 5%  but  >0 

Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no 
low  cloud  ceiling)  and  visibility  >5  nautical  miles 
Percent  frequency  of  low  cloud  ceiling  <600  feet  and/or 
visibility  <2  nouticol  miles 
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JULY 


WAVE 


MtiOO  i&Kondu  Percent  frequency  of  occurrence  of  wove  period  and  height 

2 c of  observed  waves  had  a height  of  I I 5 meters  and  a period 
of  10  II  seconds  1 

indicates  < 5'  but  >0 

^ —Number  of  observations 

/ 

Waves  ore  selected  on  the  basis  of  the  higher  of  sea  and  swell 
1 when  both  are  reported  If  both  heights  are  equal,  the  wave  with 
the  longer  period  is  selected 


BLUE  LINE  Percent  frequency  of  wave  height  >3  5 meters  (12  feet' 
RED  LINE  Percent  frequency  of  wave  height  >6  meters  '20  feet' 
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WAVES  (>3.5  AND  >6  METERS) 


WAVE  PERIOD  AND  HEIGHT 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regar 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adiusted  wh« 


JULY 


12  hour  movements  of  low  pressure  centers  considering  only  closed  circulations 

Mean  speed  Printed  figure  ot  the  end  of  each  bar  represents  the  mean 
\ s‘v  speed  of  movement  (in  knots)  toword  the  indicated  direction 

N \ ' (low  pressure  centers  moving  toward  the  N had  a mean  speed  of  11  knots.) 

17  Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
\ \ toward  each  direction  Each  circle  represents  20% 

I ^ - — (41%  of  all  12  hour  movements  were  toward  the  NE.) 

| Vector  mean  direction  and  speed  Dot  indicates  mean  vector  movement 
\ Each  circle  equals  10  knots 

■ — S ■— (Mean  vector  movement  of  all  centers  was  toward  70°  at  12  knots.) 


(frequency) 
60%  20% 
• «*/ 


Statistics  for  this  rose  are  based  on  177  twelve  hour  movements 

83  low  pressure  centers  were  observed  in  the  10°  X 10°  orea 
during  the  period  of  record 


BLUE  ARROWS  Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  tracks) 

RED  HATCHING-Principol  areas  of  cyclogenesis  (over  oceanic  areas) 
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LOW  PRESSURE  CENTERS 


TROPICAL  CYCLONE  CHARACTERISTICS 
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12  hour  woy«m«n)i  of  tropical  cyclone  center s (wind  speed  estimated  >34  knots ) 

Mean  speed  Printed  figure  at  the  end  of  eoch  bar  represents  the  mean  speed 
of  movement  (in  knots)  toward  the  indicated  direction 

Centers  moving  toward  the  N hod  o mean  speed  of  5 knots  1 
Direction  frequency  Hors  represent  percent  frequency  of  12  hour  movements 
toward  each  direction  Each  circle  represents  20% 

- (35%  of  oil  12  hour  movements  were  toward  the  N E l 
Vector  meon  direction  and  speed  Dot  indicates  meon  vector  movement 
Each  circle  equals  10  knots 

Mean  vector  movement  of  oil  centers  was  toward  75°  at  7 knots  ) 


^ - Statistics  for  this  rose  are  based  on  2 77  twelve  hour  movements 
50  individual  storms  were  observed  in  the  5°  X 5°  area  during  the 
period  of  record 

Probability  of  having  at  least  one  tropical  cyclone  in  this  area  in  an; 
given  year  for  this  month  is  26% 
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Direction  frequency  top  scale  Bars  represent  percent  frequency  of  wind\  observed  from  each 
direction  Speed  f'ecjuency  bottom  scale  P'-nted  figures  repiesent  percent  frequency  of  wind 
speeds  observed  from  each  direction 

4 of  all  winds  were  from  tfie  N 

Ml  JO  30  1 so  60  ’>  g'l  10  too  indicates  < S but  >0 

/ i 

N ■ I of  all  winds  were  from  the  S with  a speed  22  27  knots.) 

■ , The  scalar  mean  speed  was  9 4 knots 

. Number  of  observations 

st 

• I of  winds  from  all  directions  fiod  wind  speed  >48  knots 

WIND  SPEED  INTERVAL  'KNOTS- 

* ™ . . I 0 3 1 4 6 I 7 10  | 11  16  1 17  21 122  27128  33134  401 41  47 


Printed  scale  on  bottom  of  chart 


tot  AlS  I 


Black  graphs  on  this  map  are  Gale  Duration  frequencies  'deta> 
legend  appears  on  opposite  side  of  this  page 


\)  )}  }t  34 
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Percent  frequency  of  wind  speed  <10  knots 
Percent  frequency  of  wind  speed  >34  knots 


SURFACE  WINDS 


Hours  duration  of  gales  Days  interval  between  gales 

Cumulative  percent  Irequens  y ol  hours  duration  ol  gale-  equal  to 
or  less  than  the  number  ol  hours  intersected  by  the  sol'd  curve 
refers  to  the  top  scale 

9 8 ■ of  gaf*s  had  a duration  <30  hours 

Cumulative  percent  Irequenc  y ol  days  interval  between  gales 
equal  to  or  less  than  the  number  ol  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

88  1 of  gales  were  followed  by  another  gale  in  7 day » or  less 
Top  and  bottom  scales  are  variable 

The  maximum  values  ol  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exreedec 
100  of  gales  were  followed  by  another  gale  in 
15  day s or  less 

Durations  and  intervals  lor  a particular  month 
extend  Irom  the  time  they  begin  (or  the  hr  si  ol  *h 
month  il  already  in  progress  and  are  terminated 
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Number  of  observations 


Cumulative  percent  frequency  of  sea  surface  lemperalu' 
equal  to  or  less  than  the  temperature  intersected  by  the 
curve 
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Perc  en t frequency  of  surface  wind  observations  from  each  direction 
and  calm  that  were  accompanied  by  precipitation.  subdivided  into  liquid  type 
including  freezing  ram  and  freezing  drizzle'  and  snow 


Percentage  of  present  weather  oaservations  reporting  precipitation 
Number  of  observations 

34  % of  oil  Nt  winds  were  accompanied  by  precipitation,  of  which 
14 % was  liquid  and  20%  was  snow 

An  asterisk  m the  column  for  a given  direction  or  calm  indicates 
that  the  percentage  was  bosed  on  10  30  observations  of  present 
weather  and  wind  direction 
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to  or  less  than  the  amount  intersected  by  the  curve 
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Obscurations 

- - [77%  of  all  total  cloud  amounts  were  <7/8.! 

- - (46%  of  oil  low  cloud  amounti  were  <2/8.) 

^ low  cloud  amount  Percent  frequency  of  obser 
>5  8 B 6 8 valions  from  eoch  direction  and  calm  that  were  ac 
J|  -7  8 compamed  by  low  cloud  amounts  >5  8 and  >78 
low  clouds  are  clouds  with  bases  <8000  feet 
- (28%  of  all  SE  winds  were  accompanied  by  low  cloud  amounti 
>5  8 and  14%  by  low  cloud  amounts  >7/8) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5/8  were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 


Percent  frequency  of  total  cloud  amount  <2/8 
Percent  frequency  of  low  cloud  amount  >5/8 


CLOUD  COVER 


CLOUD  COVER 


1 6 

U.  3L0  fiM  !'iNT  iu  EIGHTHS 


Nf  f rE  S oH  M NM  c 


iN  T JN  f \ f>M  I H S 


20 
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cloud  ceilings  (hundreds  of  feet)  and  visibilities  (noutical  miles) 
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Percent  frequency  of  occurrence  of  wave  period  and  heiflht 

- 12°.  of  observed  waves  had  a height  of  l-l  5 meters  and  a period 

of  10-11  seconds  ) 

- • indicates  < 5°«  but  >0 

— Number  of  observations 

Waves  are  selected  on  the  basis  of  the  higher  of  sea  and  swell 
when  both  are  reported  If  both  heights  are  equal,  the  wove  with 
the  longer  period  is  selected 


BLUE  LINE  Percent  frequency  of  wave  height  >3  5 meters  (12  feet) 
RED  LINE  Percent  frequency  of  wave  height  >6  meters  (20  feet) 
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12  hour  mo»«m«nls  of  low  pressure  contort  considering  only  closed  circulations 

s . Moon  speed  Printed  figure  at  the  end  of  each  bar  represents  the  moon 
^ ^ speed  of  movement  (in  knots)  toward  tbe  indicated  direction 

^ ^ (tow  pressure  centers  moving  toward  tfie  N had  a moon  speed  of  11  knots.) 

17  Direction  frequency:  Bars  represent  percent  frequency  of  12  hour  movements 
\ \ toward  each  direction  Each  circle  represents  20% 

^ X *—  —(41%  of  all  12  fiour  movements  were  toward  tfie  N£.) 

) Vector  mean  direction  ond  speed  Dot  indicates  mean  vector  movement. 

\ Each  circle  equals  10  knots 

^ (Mean  vector  movement  of  all  centers  was  toward  70°  at  12  knots.) 


1 \ \ y y y ""-Statistics  for  this  rose  are  based  on  177  twelve  hour  movements 

\ ' 30  20  10  83  low  pressure  centers  were  observed  in  the  10°  X 10*  area 

30  during  the  period  of  record. 

(vector  mean  speed  knots) 

BLUE  ARROWS  Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  trocks) 

RED  HATCHING-Principol  oreos  of  cyclogenesis  (over  oceanic  oreas) 


TROPICAL  CYCLONE  CHARACTERISTICS 
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Average  number  of  tropical  cyclones  per  5 square 
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vs  show  die  preferred  tropical  cyclone  troclis  If>e  width 
arrow  is  proportional  to  die  relative  cyclone  frequency 
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12  hour  movements  of  tropic  ol  cyclone  centers  (wind  speed  estimated  >34  knots) 

Mean  speed  Printed  figure  ot  the  end  ol  each  bar  represents  the  mean  speed 
of  movement  (in  knots)  toward  the  indicated  direction 

(Centers  moving  toward  the  N had  a mean  speed  of  5 knots  I 
Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
toward  each  direction  Eoch  circle  represents  20% 

(35%  of  all  12  haul  movements  were  toward  the  N £ ) 
i Vector  mean  direction  ond  speed  Dot  indicates  meon  vector  movement 
Each  circle  equals  10  knots 

[Mean  vector  movement  of  all  centers  was  toward  75°  at  7 knots  ) 


, Statistics  for  this  rose  are  based  on  277  twelve  hour  movements 
j 50  individual  storms  were  observed  in  the  5°  X 5°  area  during  the 


30  W 
ir  mean  speed  knots) 


period  of  record 
Probability  of  having  at  least  one  tropical  cyclone  n 
given  yeor  for  this  month  is  26% 


this  area  in  any 


SEPTEMBER 


Direction  frequency  (top  scole  Ban  lepresent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  (bottom  scale  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  eacfi  direction 

|4\  of  oil  winds  were  from  the  N ) 

0 tq,  70  30  40  so  60  70  «0  90  H o . ,ndicotes  < 5\  but  >0 

N ■ ♦ • (1%  of  all  winds  were  from  the  S with  a speed  22  2 7 knots  ! 

i i I i • • «•  ' • 

Nf  * / -The  scalar  meon  speed  was  9 4 knots 

i 5 4 . ’ . 1 * 

io  8 a ? / f , - Number  of  observations 

s 7 1 i ! «*-  - ^ j 1 - ( I \ of  winds  from  all  directions  had  wind  speed  >48  knots ) 

mm,  ‘ 'V  " •'*  . " , ’ I / I WIND  SPEED  INTERVAL  (KNOTS) 

w . . . • / '<  / I 0 3 I 4 6 I 7 10  t n 16  H7  21 122  27128  33134  401 41  47 


Printed  scale  on  bottom  of  chort 


Black  graphs  on  this  map  are  Gale  Duration  frequeno 
legend  appears  on  opposite  side  of  this  page) 


t n 1/  77  ?8  14 
wind  $etto  irNOTSi 


Percent  frequency  of  wind  speed  <10  knots 
Percent  frequency  of  wind  speed  >34  knots 
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Hours  duration  of  gales  Days  interval  between  gales 

Cumulative  percent  frequency  of  hours  duration  of  gales  equal  to 
or  less  than  the  number  of  hours  intersected  by  the  solid  curve 
refers  to  'he  top  scale 

98  of  gale s had  a duration  <30  hours  ) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  cu've  refers  to  the  bottom  scale 

88  of  gales  were  followed  by  another  gale  in  7 days  or  less 
Top  and  bottom  scales  are  variable 

The  maximum  value  s'  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

100'  of  gales  were  followed  by  another  gale  m 
15  days  or  less 

Durations  and  intervals  for  a particular  month 
extend  from  the  time  they  begin  lor  the  first  of  thi 
mon'h  if  already  in  progress  and  are  terminated 
at  the  actual  ending  time  regardless  of  what 
v l month  that  may  be 


WIND  DIRECTION  AND  SPEED 


Graphs  represent  the  objective  compilation  o!  available  data  lor  specilied  areas  without  regard  t 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  sub|ectively  adiusted  when 
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ent  fhe  objective  compilofion  of  ovoiloble  data  for  specified  areas  without  regard  to  suspected  biases 
talyses  (opposite  page)  are  based  on  all  available  data  sub|ect<vely  odiusted  where  bios  was  evident 
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SEPTEMBER 


Numtie'  of  ohtervationt 


Cumu'o' percent  frequency  of  temperature!  equal 
’o  or  'ett  than  'he  temperature  intersected  by  the  cur' 


S Standard  dev>at>on  of  temperature!  C 


Meon  tempera'ure  for  each  wind  direction  colm  and  *o'  a|]  dota 
combined  ore  repretemed  by  dot! 


indicate!  tbat  the  mean  temperature  for  a direction  or  calm 
computed  from  10  30  obiervohont 


The  mean  temperature  ! omitted  when  let!  fhon  10  observations 
for  a direction  or  colm  were  available 


BLACK  LINE  Mea- 


temperature 


BLUE  LINE  Percent  frequency  of  *empe«ature  £0'C  32'E 
RED  LINE  Percent  ‘-equency  O*  temperature  £20*C  68  f 
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TEMPERATURE 


Wind  speed  and  air  temperature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  Cl  and  wind  speed  (knots) 

I of  all  observations  reported  temperature  2 3 C simultaneously 
with  wind  speed  ol  22  33  its 

Indicates  < 5".  but  >0 


«*iho  SHtO 


Number  of  observations 


Use  of  ibis  table  >n  determination  of  Potential  Superstructure 
long  is  enplamed  m tbe  text 


Percent  frequency  of  I H index  >24°C  7 5 2"F  discomfort 
may  be  eipenenced  due  to  beat 

M.f.mum  I a>r  temperature  C 1 of  tbe  tempera 
tu res  were  equol  to  or  less  than  tbe  given  value 
Mi*. mum  99  air  temperature  ( MC  M”  of  tbe 
temperatures  were  greater  than  tbe  given  value1 
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WIND  SPEED  AND  AIR  TEMPERATURE 


,NO  SPEEO  IMS> 


MIND  SPEEO  (KTS) 


Grophs  represent  the  obiective  compilation  of  available  data  for  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  sub|ectively  adjusted  where 
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Mean  sea  surface  temperature  (°C) 

BLUE  LINE 

Minimum  T,  sea  surface  temperature  (°C)  (1°  of  the 

temperatures  were  equal  to  or  less  than  the  given  value' 

RED  LINE 

Maximum  99“  ) sea  sur 

face  temperature  (°C)  (1%  of  /'\ 
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SEPTEMBER 


Wet  bulb  Relative  In, 


Cumulative  percent  frequency  ol  wet  bulb  temperatures  equal 
to  or  less  than  the  temperature  intersected  by  the  curve  top  scale  I 

v-'  Wet  bulb  C 

SO  o I nil  observed  «vef  bulb  temperatures  were  ^I2  5"C  or 

54  5"f 

Cumulative  percent  frequency  ol  relative  humidities  equal  to 
or  less  than  the  humidity  intersected  by  the  curve  (bottom  scale) 

— -—  ****  Relative  humidity 

50"  ol  all  observed  relative  hurrnc/ities  wore  5 ^ 

Number  ol  observations 
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WET  BULB  AND  RELATIVE  HUMIDITY 
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SEPTEMBER 


Percent  frequency  of  surfoce  wind  observation*  from  each  direction 

and  calm  that  were  occompomed  by  precipitation,  subdivided  into  liquid  type 

(including  freezing  ram  and  freezing  drizzle)  ond  snow 


Percentage  of  present  weather  observations  reporting  precipitation 
Number  of  observations 

(34%  of  all  NE  winds  were  accompanied  by  precipitation,  of  which 

14%  was  liquid  and  20 % was  snow  ) 

An  asterisk  in  the  column  for  o given  direction  (or  calm)  indicates 
that  the  percentage  was  based  on  10  30  observations  of  present 
weather  and  wind  direction 

0 replaces  bar  when  no  precipitation  was  observed  with  winds 
from  a given  direction  (or  colm)  No  bar  graph  is  presented  if 
less  than  10  observations  containing  present  weather  were 
reported  for  a given  direction  (or  calm) 


E SE  5 Sw  w nw  c 

Percent  frequency  of  precipitation  observations  reporting 
snow 

Percent  frequency  of  observations  reporting  precipitation 
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! <1  <2,  <5  <!(>! 

VISIBILITY  IN  NAUTICAL  MlltS 


Visibility 

Number  of  observations 

/Cumulative  percent  frequency  of  visibilities  less  than  the 
visibility  intersected  by  the  curve 

(37°'.  of  all  visibilities  reported  were  <10  nautical  miles 

The  table  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

• indicates  < 5%  but  >0  0 indicates  that  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a direction  or  calm 
No  percentage  is  given  if  less  than  10  observations  were  available 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 
wind  direction 

, (13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical 
miles. ) 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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^ """  Total  Cloud  Amount 

low  Cloud  Amount 
CIOUD  AMOUNT  IN  EIGHTHS 
0 1 ? 3 4 5 6 7/l" 


Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  or  less  than  the  amount  intersected  by  the  curve 

Number  of  observations  containing  total  cloud  amount 
Obscurations 

^ , (77%  of  aW  total  cloud  amounts  were  <7/8) 

(46%  of  all  low  cloud  amount s were  < 2/8.) 

■ S « is  ^°W  c*ou^  o'"0001  Percent  frequency  of  obser 
>s  H B ' b 8 vations  from  each  direction  and  calm  that  were  ac 
3 8 compomed  by  low  cloud  omounts  >5/8  and  >7/8 

low  clouds  are  clouds  with  bases  <8000  feel 
(28%  of  all  St  winds  were  oc  compomed  by  low  cloud  amounts 
>5/8  and  14%  by  low  cloud  amounts  >7/8.) 

An  ostensk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  totol  and  low  cloud  amount  0 replaces 
bor  graph  when  no  low  cloud  amounts  >5/8  were  observed  with 
o wind  direction  or  colm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 


Percent  frequency  of  total  cloud  amount  <2/8 
Percent  frequency  of  low  cloud  amount  >5/8 
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low  cloud  ceiling  Visibility 


Percent  frequency  o'  simultaneous  occurrence  of  specified  low 
cloud  ceilings  (hundreds  of  feel)  ond  visibilities  (noutical  miles) 


Low  cloud  ceiling  heights  ore  estimated  from  the  height  of  lo 
clouds  (h)  when  low  cloud  amount  (Nj,)  is  ^5  8 


Obscurations  are  included  under  ceiling  0 <1  5 


N C (no  ceilmg)  includes  bases  of  clouds  >8000  feet  as  well 
occurrences  of  <5/8 


\2\  of  oil  observations  reported  ceiling  > 1000  but  <2000  leet 
simultaneously  with  visibility  >5  but  <10  noutical  miles  ) 


ndicotes  < 5°u  but  >0 


Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no 
low  cloud  ceiling)  and  visibility  >5  noutical  miles 
Percent  frequency  of  low  cloud  ceiling  <600  feet  ond  or 
visibility  <2  noutical  miles 
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Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots  visibility  (Vsby)  m noulicol  miles,  and  low  cloud  ceiling 
(ICC)  in  hundreds  of  feet 

Low  cloud  ceiling  heights  are  estimated  from  the  height  of  lo*r 
clouds  (h)  when  low  cloud  amount  (Nfo)  is  >5  8 

(2%  of  the  observations  reported  wind  speeds  of  11  21  knots,  a l 
cloud  cei/mg  <1000  feet  and  ' or  visibility  <2  nautical  miles  ) 

N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well 
occurrences  of  <5/8 

• indicates  < 5%  but  >0 
Number  of  observations 
Conditions  for  Carrier  Operations 
Percent  frequency  of  optimum  conditions  LCC  >5000  ft. 

(or  no  LCC),  Vsby  >5  N Mi  and  Wind  11-2)  Vis 

Percent  frequency  of  poor  conditions  Any  one  of  the 
following  constitutes  poor  conditions  LCC  <300  ft.  Vsby 
<1  N Mi  Wind  <6  or  >34  kls 



Satisfactory  conditions  between  poor  and  optimum 
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12  hour  movements  of  low  pressure  centers  considering  only  closed  circulot'ons 

x Mean  speed  Printed  figure  at  the  end  of  each  bar  represents  the  mean 
N><^  speed  of  movement  (in  knots)  toward  the  indicated  direction 

~~  ~ - (tow  pressure  centers  moving  toward  the  N had  a mean  speed  of  11  knots  ) 

Direction  frequency  Bors  represent  percent  frequency  of  12  hour  movements 
\ \ toward  each  direction  Each  circle  represents  20% 

'l  —(41%  of  all  12  hour  movements  were  toward  the  Ni.) 

\ Vector  mean  direction  and  speed  Dot  indicates  m«an  vector  movement 
\ Each  circle  equals  10  knots 

‘ ~~ (Ail eon  vector  movement  of  all  centers  was  toward  70°  at  12  knots  ) 


-Statistics  for  this  rose  are  based  on  177  twelve  hour  movements 

83  low  pressure  centers  were  observed  in  the  10°  X 10°  area 
during  the  period  of  record 


BLUE  ARROWS  Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  frocks) 

RED  HATCHING  Principal  areas  of  cydogenesis  (over  oceanic  oreas) 
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TROPICAL  CYCLONE 


TROPICAL  CYCLONE 


SEPTEMBER 


12  hour  movements  of  tropicol  cyclone  center*  (wind  speed  estimated  >34  knotsl 


I 

I 

V 


Mean  spaed  Printed  figure  at  the  end  of  each  bar  represents  the  meon  speed 
af  movement  (m  knots]  toward  the  indicated  direction 

- (Centers  moving  toward  the  N hod  a mean  speed  of  5 knots 
Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
toward  each  direction  Eoch  circle  represents  20% 

" - (35%  of  off  12  hour  movements  were  toword  the  N£ 

Vector  mean  direction  ond  speed  Dot  indicotes  mean  vector  movement 
Eoch  circle  equals  10  knots 

(Mean  vector  movement  of  all  centers  was  toward  75°  at  7 knots 


30  20 

mean  speed  knotij 


- Statistics  for  this  rose  are  based 
50  individual  storms  were  observed 
period  of  record 

Probability  of  having  at  least  one  tropical  cyclone 
ven  yeor  for  this  month  is  26% 


277  twelve  hour  movements 
the  5°  X 5°  area  during  the 

i this  areo  in  ony 


\ 


OCTOBER 


Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  bottom  scale  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 

— 1 4%  of  all  winds  were  from  the  N.) 

0 '0  70  30  1 0 SO  60  70  80 


- • indicates  < 5°°  but  >0 

(1%  of  all  winds  were  from  the  S with  a speed  22-27  knots.) 

The  scalar  mean  speed  was  9 4 knots 
Number  of  observations 

- ()%  of  winds  from  all  directions  hod  wind  speed  >48  knots  ! 

WIND  SPEED  INTERVAL  (KNOTS) 

| 0 3 | 4 6 | 7 10|  11  16117  21122  27128  33134  40141  47|  >48 


Printed  scale  on  bottom  of  chart 


Black  graphs  on  this  map  are  Gale  Duration  frequencies  (detailed 
legend  appears  on  opposite  side  of  this  page) 


" ir  77  78  31 
'NO  SPEED  iKNOtSl 


Percent  frequency  of  wind  speed  <10  knots 
Percent  frequency  of  wind  speed  >34  knots 
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SURFACE  WINDS 


: VtNtS 


Hours  duration  of  gales  Days  interval  beHveen  gales 

Cumulative  percent  frequency  of  hours  duration  of  gales  equal  to 
or  less  than  the  number  of  hours  intersected  by  the  solid  curve 
refers  to  the  top  scale 

' — 1 98°r,  of  gale s had  a duration  S3 0 hours  ) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equol  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

[88°o  of  gales  were  followed  by  another  gale  in  7 days  or  less 
Top  and  bottom  scales  are  variable 

The  maximum  value(s)  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

" " (100%  of  gales  were  followed  by  another  gale  in 
15  days  or  less  ) 

Durations  and  intervals  for  a particular  month 
extend  from  the  lime  they  begin  (or  the  first  of  the 
month  if  already  in  progress)  and  are  terminated 
at  the  actual  ending  time,  regardless  of  what 
month  that  may  be 
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Air  Temperature 


Number  of  observations 


X 


Cumulative  percent  frequency  of  temperatures  equal 
to  or  less  than  the  temper.ature  intersected  by  the  curvi 


70  of  all  temperature!  were  £10  3 ’’C  or  £50  5 "F 


S Standard  deviation  of  temperatures  ‘C 


Mean  temperature  for  each  wind  direction,  colm  and  for  off  data 
combined  are  represented  by  dots 

With  NW  winds,  the  mean  temperature  war  9 4 5C  or  48  9 f 

Indicates  that  the  mean  temperature  lor  a direction  or  calm  wc 
computed  from  10  30  observations 


The  mean  temperature  is  omitted  when  less  than  10  observations 
for  a direction  or  calm  were  available 


BLACK  LINE  Mean  air  temperature  "C.‘ 

BLUE  LINE  Percent  frequency  ol  temperoture  £0"C  (32"F 
RED  LINE  Percent  frequency  of  temperature  >20°C  68  F 
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Wit\d  speed  and  osc  temperature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  C:  ood  wind  speed  knots 

I o I all  observations  reported  temperature  2 3 C simultaneously 
with  wind  speed  of  22  33  fcts 

Indicates  ^ 5 but  >0 
Number  of  observations 

Use  of  this  table  m determination  of  Potential  Superstructure 
Icmg  is  explained  in  the  text 


blACfc  UNE  Percent  fretjuency  of  T H index  75  2 F discomfort 

may  be  experienced  due  »o  heat 

BlU£  UNE  Minimum  1 air  temperature  C F of  the  tempera 
• ures  were  equal  to  or  less  than  the  given  value 
PED  UNE  Max. mum  99  an  temperature  °C  • of  the 
temperatures  were  Qreoter  than  the  given  value 
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Number  of  observations 


Cumulative  percent  frequency  of  sea  surface  temperatures 
equal  to  or  less  than  the  temperature  intersected  by  the 


160  of  off  observed  seo  surf'ice  temperatures 

<35  8 f 


S Standard  deviation  of  sea  surface  temperatures  1 ’’C 


BIACK  UNE  Mean  sea  surface  temperature  fC) 


Minimum  I sea  surface  temperature  'C  I 
temperatures  were  equal  to  or  less  than  the  { 
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Wei  bulb  Relative  humidity 

Cumulative  percent  frequency  ol  wet  bulb  temperature*  equal 
to  or  less  than  the  temperature  intersected  by  the  curve  (lop  scale) 

Wet  bulb  '°C) 

l80'  r ol  all  observed  wet  bulb  temperatures  were  <12  5"C  or 
54  5 "F  ) 


Cumulative  percent  frequency  of  relative  humidities  equal  to 
or  less  than  the  humidity  intersected  by  the  curve  'bottom  scale1 

*****  Relative  humidity 

is  (50%  ol  all  observed  relative  humidities  were  <74  i 
Number  of  observations 


Minimum  ll",.)  dew  point  temperature  (”C)  (1%  of  the  com 
puted  values  were  equal  to  or  less  than  the  given  value) 
Maximum  '99"-,)  dew  point  temperature  (UC)  (1%  of  the 
computed  values  were  greater  than  the  given  value) 
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e objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases. 

s (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident  2( 
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BLUE  LINE  Percent  frequency  of  preopitotion  observations  reporting 
snow 

RED  LINE  Percent  frequency  of  observations  reporting  precipitation 


OCTOBER 


Percent  frequency  of  surface  wind  observations  from  each  direction 

and  calm  that  were  accompanied  by  precipitation,  subdivided  into  liquid  type 

(including  freezing  ram  and  freezing  drizzle)  and  snow 


31% - Percentage  of  present  weather  observations  reporting  precipitation 


Number  of  observations 


(34%  of  all  NE  winds  were  accompanied  by  precipitation,  of  which 
14%  was  liquid  and  20%  was  snow 


An  asterisk  in  the  column  tor  a given  direction  (or  calm)  indicates 
that  the  percentage  was  based  on  10  30  observations  of  present 
weather  and  wind  direction 


0 replaces  bar  when  no  precipitation  was  observed  with  winds 
from  a given  direction  (or  calm)  No  bar  graph  is  presented  if 
less  than  10  observoi  ons  containing  present  weather  were 
reported  for  a given  direction  (or  calm) 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  wh* 
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the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
rses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Visibility 


Number  of  observations 


X 


Cumulative  percent  frequency  of 
visibility  intersected  by  the  curve 


visibilities  less  than  the 


(37*  of  all  visibilities  reported  were  <10  nautical  mi/es 

fire  toble  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 


• indicates  < 5°'  but  >0  0 indicates  that  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a direction  or  calm 
No  percentage  <s  given  if  less  than  10  observations  were  available 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 
wind  direction 


U3°'.  of  all  S winds  were  accompanied  by  visibilities  <2  nauticol 
miles  ) 
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knots  visibility  (Vsby)  in  nouticol  miles  and  low  cloud  ceiling 
(ICC)  m Hundreds  of  feet 

WIND  SPIED  (knots) 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (b)  when  low  cloud  amount  IN},)  is  >5  8 

of  the  observations  reported  wind  speeds  of  II  21  knots,  a low 
cloud  cei/ing  <1000  feet  and  or  visibility  <2  nautical  miles  ) 

N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well  as 
occurrences  of  Nj,  <5  8 

• indicates  <5%  but  >0 
Number  of  observations 
Conditions  for  Corner  Operations 

BLUE  LINE  Percent  frequency  of  optimum  conditions  ICC  >5000  ft 
or  no  ICC  Vsby  >5  N Mi  and  Wind  11  21  kts 

RED  LINE  Percent  frequency  of  "oor  conditions  Any  one  of  the 
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ON  Mi  Wmd  <6  or  >34  kts 

Satisfactory  conditions  between  poor  and  optimum 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  whei 
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Direction  frequency  (lop  scale  Bars  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  (bottom  scale  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 

(4%  of  all  winds  were  from  the  N ) 

- ss 

o IQ,  70  10  40  SO  60  70  »0  90  100  , .ndicotes  < 5"-  but  >0 

N ■ . . (1%  of  all  winds  were  from  the  S with  a speed  22  27  knots  ) 

l t i i • • w-  - 

Nl  ■ y The  scalar  mean  speed  was  9 A knots 

,|,0  e a 7 ' / Number  of  observations 

i i w-  ^ / 1 (f%  of  winds  from  all  direction s find  wind  speed  >48  knots 

' WIND  SPEED  INTERVAL  (KNOISI 
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id  appears  on  opposite  side  of  this  page 
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Cumulative  percent  frequency  of  Hours  duration  ol  gales  equal  to 
or  less  than  the  number  of  hour*,  intersected  by  the  solid  curve 
refers  to  the  lop  scale 

98  of  gale s had  a duration  S.30  hours  I 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

(88 ' of  gale s were  followed  by  another  gale  in  7 days  or  /ess 
Top  and  bottom  scales  are  variable 

The  maximum  valuels)  of  hours  duration  and  or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 
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NOVEMBER 


Air  Temperature 


Number  of  observations 


Cumulative  percent  frequency  of  temperatures  equal 
to  or  less  than  the  temperature  intersected  by  the  curve 


70  of  all  temperatures  were  </0  3 °C  or  <50  5 F 


$ Standard  deviation  of  temperatures  C 


Mean  temperature  for  each  wind  direction,  calm  and  for  all  data 
combined  are  represented  by  dots 


With  NW  winds,  the  mean  temperature  was  9 4 C or  48  9 F 


Indicates  that  the  mean  temperature  for  a direction  or  ca  m wa 
computed  from  10  30  observations 


The  mean  temperature  is  omitted  when  less  than  10  observations 
for  a direction  or  calm  were  available 


BLACK  LINE  Mean  air  temperature  °C. 

BLUE  LINE  Percent  frequency  ol  temperature  <0°C  32  F 
RED  LINE  Percent  frequency  of  temperature  >20°C  68  F 
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TEMPERATURE  E 


NOVEMBER 


W.nd  speed  and  air  'em perature 

Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  C and  wind  speed  Vnots 

I . of  all  observations  reported  temperature  23  C simultaneously 
with  wmd  speed  ol  22  33  hts 

Indicates  <5  but  >0 
Number  of  observations 

Use  of  this  table  m determination  o*  Potential  Superstructure 
Icing  is  explained  in  tbe  te*t 


wnD  SPttD  n« 


Percent  Irequency  of  1 H mde*  >24°C  7S2°f  discomfort 
may  be  experienced  due  to  beat 

Minimum  1 air  temperature  C ' of  tbe  tempera 
turn'  were  equa1  to  or  less  than  tbe  given  value 
Mammum  99  air  temperature  °C  I of  tbe 
■ "-mper is'-)’ es  w»'«  greatet  sbon tbe  given  volu* 
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WIND  SPEED  AND  AIR  TEMPERATURE 
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17)4  S 10 


Sea  lurloc*  temperature 
Number  ol  observations 


Cumulative  percent  frequenr  / ol  sea 
equal  to  or  less  than  the  temperature 


surface  temperatu 
intersected  by  the 


curve 


60  of  oil  observed  sea  surface  temperatures  were  <2  I "C  or 

<358  F 


S Standard  deviation  ol  sea  surface  temperatures  (“Cl 


BLACK  LINE  Mean  sea  surface  temperature  C 


BLUE  LINE  Minimum  'I  sea  surface  temperature  C!  I of  tfie 

temper  alures  were  equal  to  or  less  than  tire  given  value 

RED  LINE  Moximum  (99".,)  sea  surface  temperature  '"Cl  'I  ol 
the  temperatures  were  greater  than  the  given  value) 


SEA  SURFACE  TEMPERATURE 


Graphs  represent  the  objective  compilation  ol  available  data  lor  specified  areas  without  regard 
The  isopleth  onolyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  whe 


NOVEMBER 


Wet  bulb  Relative  humidity 

Cumulative  percent  frequency  ol  wet  bulb  temperatures  equal 
to  or  less  than  the  temperature  intersected  by  the  curve  (top  scale 


180  '.'  ol  all  observed  wet  bulb  temperatures  were  <12  5°C  or 
54  5 F I 

Cumulative  percent  frequency  ol  relative  humidities  equal  to 
or  less  than  the  humidity  intersected  by  the  curve  (bottom  scale! 


f ^ Relative  humidity 

y ?3js  50"  ol  all  observed  relative  humidities  were  <74 

*°  ™ 100 'Ntsmbe,  ol  observations 


f - Vi 


\ ^ 


BLUE  LINE  Minimum  (l°n)  dew  point  temperature  |®C)  (luu  ol  the  com 
puted  values  were  equal  to  or  less  than  the  given  value) 
RED  LINE  Maximum  I99"u)  dew  point  temperature  (°C)  0“'o  ol  the 
computed  values  were  greater  than  the  given  value) 
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WET  BULB  AND  RELATIVE  HUMIDITY 
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UMIDITY 


NOVEMBER 


NOVEMBER 


\ Liquid 
*'o  Snow 


Percent  frequency  of  surface  wind  observations  from  each  direction 

and  culm  that  were  accompanied  by  precipitation,  subdivided  into  liquid  type 

(including  free/mg  ram  and  freezing  drizzle)  and  snow 


Percentage  of  present  weather  observations  reporting  precipitation 
Number  of  observations 

134  of  all  NE  winds  were  accompanied  by  precipitation  of  which 
14  was  liquid  and  20  ' ■ was  snow 

An  asterisk  in  the  column  fo»  a given  direction  .>■  < rjim  indicates 
that  the  percentage  was  based  on  10  30  obser vatior s of  present 
weather  and  wind  direction 

0 replaces  bar  when  no  precipitation  was  observed  w.d  winds 
from  a given  direction  or  calm  No  bar  graph  n presented  .» 
less  than  10  observations  containing  present  wentl w*>« 
reported  for  a given  direction  ^or  calm 


BLUE  LINE 
BED  LINE 


Percent  frequency  of  precipitation  observations  reporting 
snow 

Percent  frequency  of  observations  reporting  precipitation 
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PRECIPITATION 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  s-i 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bn 
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'he  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
les  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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Visibility 

Number  of  observuiions 


^Cumulative  percent  frequency  ol  visibilities  less  than  the 

* visibility  intersected  by  the  curve 

37  ol  all  vmbilitiei  reported  were  <10  nautical  miles 

The  table  below  the  graph  indicates  percent  frequency  of 
occurrence  ol  visibility  <2  nautical  miles  versus  wind  direction 

• indicates  < 5°o  but  >0  0 indicates  that  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a direction  or  calm 
No  percentage  is  given  if  less  than  TO  observations  were  available 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10  30  observations  of  visibility  and 

1 wind  direction 


VlSlSUltV  IN  NAUTlCAl 


(I3'  o of  all  S winds  were  accompanied  by  visibilities  <2  nautical 
mile s 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 


RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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Cumulative  percent  frequency  of  indicated  cloud  amount  equal 
to  or  less  than  the  amount  intersected  by  the  curve 
Number  of  observations  containing  total  cloud  amount 


Total  Cloud  Amount 
— low  Cloud  Amount 
ClOUD  AMOUNT  in  EIGHTHS 


Obscurations 

[ 77%  of  off  to/of  (loud  amounts  were  <7  8 I 
46  \ of  all  low  cloud  amounts  were  <2  8 I 

low  cloud  amount  Percent  frequency  of  obser 
B , H vations  from  each  direction  and  calm  that  were  ac 
H compamed  by  low  cloud  amounts  >5  8 and  8 
low  clouds  are  clouds  with  bases  <8000  feet 
(28%  of  all  SE  winds  were  accompanied  by  low  cloud  amounts 
^5  8 and  14%  by  low  cloud  amounts  >7  8) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  ^5  8 were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 


Percent  frequency  of  total  cloud  amount  <2  8 
Percent  frequency  of  low  cloud  amount  ^5  8 
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Graphs  represent  the  obiective  compilation  of  available  data  for  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  adiusted  where 
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esent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
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Low  <loud  ceiling  Visibility 

Percent  Irequency  of  simultaneous  occurrence  ol  specified  low 
cloud  < eilings  lliundreds  of  feet)  and  visibilities  (nautical  miles) 

low  cloud  ceiling  heights  are  estimated  from  the  height  ol  low 
clouds  (h)  when  low  cloud  amount  (Nj,)  is  >5-8 

Obscurations  are  included  under  ceiling  0 <1  5 

N C (no  ceiling)  includes  bases  of  clouds  >8000  leet  as  vreli 
occurrences  of  Nj,  <5  8 

i2°/~  of  oil  observations  reported  ( piling  > 1000  but  <2000  feet 
simultaneously  with  visibility  >5  but  <10  nuutiiol  miles  ) 

• indicates  < 5%  but  >0 
Number  of  observations 


BLUE  IINF 
RED  LINE 


Percent  frequency  of  low  cloud  ceiling  >1000  feel  (or  no 
low  cloud  ceiling)  and  visibility  >5  nautical  miles 
Percent  Irequency  ol  low  cloud  ceiling  <600  leet  and  or 
v bilrty  <2  nautical  miles 


\ 
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V. 


Percent  frequency  of  occurrence  of  specified  wind  speed  in 
knots  visibility  Vsbyl  in  nouticoi  miles,  and  low  cloud  ceiling 
ICC  m hundreds  of  feet 

WIND  SPEED  (knotsl 

Low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
clouds  (h)  when  low  cloud  amount  (N^l  is  >5  8 

[2%  of  the  observations  reported  wind  speeds  of  11-21  knots,  a low 
cloud  ceiling  <1000  feel  and  or  viability  <2  nautical  wiles 

N C ‘no  ceiling  includes  bases  of  clouds  >8000  feet  as  well  as 
occurrences  of  <5  8 

- indicates  <5%  but  >0 
~ - Number  of  observations 
Conditions  for  Carrier  Operations 

BLUE  LINE  Percent  frequency  of  optimum  conditions  LCC  >5000  ft 
or  no  LCC  Vsby  >5  N Mi  and  W,nd  11  21  kfs 


RED  LINE 


Percent  frequency  of  poor  conditions  Any  one  of  the 
following  constitutes  poor  conditions  LCC  <300  ft,  Vsby 
<1  N M,  Wind  <6  or  >34  ktS 


Satisfactory  conditions  - between  poor  and  optimum 

( 


320 


LOW  CLOUD  CEILING-VISIBILITY-WIND 
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WAVES 


Wove  direction  and  height 

Direction  frequency  (top  scale'  Bars  represent  percent  frequency  of  waves  from  each  direction 
Height  frequency  'bottom  scale  Printed  figures  represent  percent  frequency  of  wave  heights 
o to  ?o  30  40  io  60  70  80  ?o  too  observod  ,r°m  each  d,rec,,on 
nL  4i  ' L - ' . ' : ' | (5%  of  all  waves  were  from  the  N.) 


•dicates  < 5' . but  >0 


I of  all  waves  were  from  the  S with  heights  from  6 7 5 meters  ) 
Number  of  observations 


2 o of  the  waves  from  all  directions  had  heights  >10  meters 


WAVE  HEIGHT  INTERVAL 
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WAVt  HtlGHT  IMIURS 

IE  Percent  frequency  of  wove  height  <1  5 meters  (5  feet) 
Percent  frequency  of  wave  height  <2  5 meters  (8  feet' 


WAVE  DIRECTION  AND  HEIGHT 


Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  wh« 


NOVEMBER 


GHT 


63  J 00  MIM 

X 

. . ii  19  33  *qA  63  T - n > 901 

l 

e 0JHMJ3  *3.  & 00  70  00  arnica 

] ] N 

E 

■ 

sc 

■ 

* 2 3 ? I • 

INSUFFICIENT 

SH 

DATA  - 

■ 

NM 

J tOIHLS 

4 ?B  31  19  IS  3 • 1426 

TTTTTTiI.  — 

— 

objective  compilafion  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
'opposite  page)  ore  based  on  all  available  data  subjectively  ad|usted  where  bias  was  evident 


MAR  77 


UNCLASSIFIED  NAVAIR-50-1C-S29  NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  eUHLAU  Of  SIANOAROS  l%.l  A 


NOVEMBER 


PMIOD  |S«c  ondi 


indicates  < 5%  but  >0 


Number  of  observations 

Waves  ore  selected  on  the  basis  ol  the  higher  ol  seo  o nd  sw 
when  both  ore  reported  II  both  heights  ore  equal  the  wave 
the  longer  period  is  selected 


BIUE  LINE  Percent  frequency  ol  wave  height  >3  5 meters  ( 12  feet) 
RED  LINE  Percent  frequency  of  wave  height  >6  meters  (20  feel) 
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12  hour  movement!  of  low  pressure  centers  considering  only  closed  circulations 

N Mean  speed  Printed  figure  at  the  end  of  each  bar  represents  the  mean 

\ ^ speed  of  movement  (in  knots)  toward  the  indicated  direction 

N ^ " — - (low  pressure  centers  moving  toward  the  N had  a mean  speed  of  11  knots.) 

t7  Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 

\ \ toward  each  direction  Each  circle  represents  20% 

^ V — (41%  of  all  12  hour  movements  were  toward  the  NE.) 

| Vector  mean  direction  and  speed  Dot  indicates  mean  vector  movement 
\ Each  circle  equals  10  knots 

. — . ^ — — (Mean  vector  movement  of  all  centers  was  toward  70°  at  12  knots  ) 


(frequency) 

6?%  70% 

■/  «*/ 


^ ^ '■'-Statistics  for  this  rose  are  based  on  177  twelve  hour  movements 

30  70  10  ~~  83  low  pressure  centers  were  observed  in  the  10°  X 10°  orea 

30  40  during  the  period  of  record 

(vector  mean  speed  knots| 

BLUE  ARROWS  Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  tracks) 

RED  HATCHING-Principal  oreas  of  cyclogenesis  (over  oceonic  areas) 
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TROPICAL  CYCLONE  CHARACTERISTICS 
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ol  'be  orrow  •.  proportional  lo  tbe  relative  i yi  lone  frequency 

I A veroge  tropic  in  cyclone  scalar  speed  Li 
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TROPICAL  CYCLONE 
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TROPICAL  CYCLONE 
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12  hour  movements  of  tropical  cyclone  centers  (wind  speed  estimated  >34  knots) 

Mean  speed  Printed  figure  at  the  end  of  eoch  bor  represents  the  meon  speed 
X*5  of  movement  (in  knots)  toword  the  indicated  direction 

A I Centers  moving  toward  the  N had  a mean  speed  of  5 knots  I 

\ •V*  \ Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 

toword  each  direction  Eoch  circle  represents  20% 

/ | - (35%  of  all  12  hour  movements  were  toword  the  NE ) 

^ 9 Vector  meon  direction  and  speed  Dot  indicates  mean  vector  movement 

^ Each  circle  equals  10  knots 

[Mean  vector  movement  of  all  centers  wos  toward  75“  at  7 knots  ) 


Statistics  for  this  rose  are  based  on  277  twelve  hour  movements 
50  individual  storms  were  observed  in  the  5°  X 5"  oreo  during  t 
period  of  record 

Probability  of  having  ot  least  one  tropical  cyclone  in  this  oreo  in 
given  year  for  this  month  is  26% 


speed  knots) 


DECEMBER 


Direction  frequency  (lop  scale  Bars  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  bottom  scale)  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  eoch  direction 

(4%  of  all  winds  were  from  the  N ) 

MV  10  10  40  SO  60  /0  80  90  .00  . in<j(CO,e*  < 5%  but  >0 

v i i 7 • 

N • (1%  of  all  winds  were  from  the  S with  a speed  22  27  knots  I 

N1  ® ' j ' f ' 4 ' , _ > The  scalar  mean  speed  was  9 4 knots 

] u lt,  R t>  1 //  / , - Number  of  observations 

s ^^3  ■'  i ■*  j 1 (T%  of  winds  from  all  directions  had  wind  speed  >48  knots ) 

sw  i ‘ » ’ ■ ' • ' i ‘ i / i ' it  " WIND  SPEED  INTERVAL  (KNOTS) 

“ . . /•  1 / I 0 3 1 4 6 | 7 10  I H 16  1 17  21 122  27128  33134  40141  4/ 


Printed  scale  on  bottom  of  chart 


Black  graphs  on  this  map  are  Gale  Duration  frequencies  (detailed 
legend  appears  on  opposite  side  of  this  page) 
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RED  LINE 


Percent  frequency  of  wind  speed  <10  knots 
Percent  frequency  of  wind  speed  >34  knots 
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Hours  durotion  of  gales  Days  interval  between  gales 

Cumulative  percent  frequency  of  hours  duration  of  gales  equal  to 
or  less  than  the  number  of  hours  intersected  by  the  solid  curve 
refers  to  the  top  scale 

- (98%  of  gales  had  a duration  S30  hours  ) 

Cumulative  percent  frequency  of  days  interval  between  gales 
equal  to  or  less  than  the  number  of  days  intersected  by  the 
broken  curve  refers  to  the  bottom  scale 

(88%  of  gale s were  followed  by  another  gale  in  7 days  or  leu  ) 
Top  and  bottom  scales  are  variable 

The  maximum  value(s)  of  hours  duration  and/or  days  interval  will 
be  displayed  below  the  graph  when  the  graph  limits  are  exceeded 

- (100%  of  gales  were  followed  by  another  gale  in 
15  days  or  less  ) 

Durations  and  intervals  for  a particular  month 
extend  from  the  time  they  begin  (or  the  first  of  the 
month  if  already  in  progress)  and  are  terminated 
at  the  actual  ending  time,  regardless  of  what 
month  that  moy  be 
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^ Totol  Cloud  Amount 
” — " Low  Cloud  Amount 
CIOUD  AMOUNT  IN  EIGHTHS 


Cumulative  percent  frequency  of  indicated  cloud  omount  equol 
to  or  lets  than  the  amount  intersected  by  the  curve 
Number  of  observations  containing  total  cloud  amount 
Obscurations 

(77%  of  oil  total  cloud  amounts  were  <7/8  ) 

(46%  of  all  low  cloud  amounts  were  <2/8.) 

^ ^ ^ low  cloud  amount  Percent  frequency  of  obser 
6 8 vations  from  each  direction  and  calm  that  were  ac 
8 compamed  by  low  cloud  amounts  >5/8  and  >7/8 
Low  clouds  are  clouds  with  bases  <8000  feet 
(28%  of  off  SI  winds  were  a c compamed  by  low  cloud  amounts 
>5/8  and  14%  by  low  cloud  amounts  >7/8  ) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5/8  were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 


BLUE  LINE 
RED  LINE 


Percent  frequency  of  lotol  cloud  omount  <2  8 
Percent  frequency  of  low  cloud  omount  >5/8 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultoneoos  occurrence  of  specified  low 
cloud  ceilings  (hundreds  of  feet'  and  visibilities  (nautical  miles 

low  cloud  ceiling  heights  ore  estimofed  from  the  height  of  low 
clouds  (h)  when  low  cloud  amount  (N^l  is  > 5 8 

Obscurations  are  included  under  ceiling  0 <1  5 

N C (no  ceiling)  includes  boses  of  clouds  >8000  feet  as  well  as 
occurrences  of  <5  8 

12%  of  all  observations  reported  ceiling  >1000  but  <2000  feel 
simultaneously  with  visibility  >5  but  <10  nautical  miles  ) 

• indicates  < 5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no 
low  cloud  ceiling)  and  visibility  >5  nautical  miles 
Percent  frequency  of  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 
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(LCC)  in  hundreds  of  feet 

|knott| 

low  cloud  ceiling  heights  are  estimated  from  the  height  of  low 
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fL  — ^ 

J L N C (no  ceiling)  includes  bases  of  clouds  >8000  feet  as  well  as 

occurrences  of  <5/8 
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Conditions  for  Carrier  Operations 

BLUE  LINE  Percent  frequency  of  optimum  conditions  ICC  >5000  ft, 
(or  no  ICC),  Vsby  >5  N Mi  and  Wind  1121  kts 


RED  LINE  Percent  frequency  of  poor  conditions  Any  one  of  the 

following  constitutes  poor  conditions  ICC  <300  ft,  Vsby 
<1  N Mi  . Wind  <6  or  >34  kts 


Satisfactory  conditions  between  poor  and  optimum 
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DECEMBER 


12  hour  movements  of  low  pressure  centers  considering  only  closed  circulations 

Mean  speed  Printed  figure  at  the  end  of  each  bar  represents  the  mean 
speed  of  movement  (in  knots)  toward  the  indicated  direction 

(low  pressure  centers  moving  toward  the  N had  a mean  speed  of  II  knots 

Direction  frequency  Bars  represent  percent  frequency  of  12  hour  movements 
\ y toward  each  direction  Each  circle  represents  20°- 

— {41%  of  all  12  hour  movements  were  toward  the  NE  ) 

Vector  mean  direction  and  speed  Dot  indicates  mean  vector  movement 
Each  circle  equals  10  knots 

- - (Mean  vector  movement  of  all  centers  was  toward  70 ° at  12  knots 


40  30 

(vector  meon  speed  knots) 


' "-Statistics  for  this  rose  are  based  on  177  twelve  hour  movements 

83  low  pressure  centers  were  observed  in  the  10°  X 10°  area 
during  the  period  of  record 


BLUE  ARROWS  Preferred  storm  tracks  (solid  for  primary  tracks, 
dashed  for  secondary  tracks) 

RED  HATCHING  Principal  areas  of  cyclogenesis  (over  oceanic  areas1 
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TROPICAL  CYCLONE  CHARACTERISTICS 
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TROPICAL  CYCLONE 
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PART  II  OCEANOGRAPHY 


FIG.  1 SURFACE  CURRENTS 
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FIG.  2 SURFACE  CURRENTS  (INSETS) 
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FIG.  3 SURFACE  CURRENTS 
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FIG.  4 SURFACE  CURRENTS  (INSETS) 
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FIG.  6 TYPE  OF  TIDES  (INSETS) 


INSET  a inset  b inset  c 
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CONCENTRATION  AND  EXTREMES 
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FIG.  10  ICE  CONCENTRATION  AND  EXTREMES 
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FIG.  13  ICE  CONCENTRATION  AND  EXTREMES 
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FIG.  14  ICE  CONCENTRATION  AND  EXTREMES 
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FIG.  15  ICE  CONCENTRATION  AND  EXTREMES 
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FIG.  16  ICE  CONCENTRATION  AND  EXTREMES 


[ 


LEGEND 

AVERAGE  CONCENTRATION 

(WHERE  LIMITS  ARE  DASHED,  RELIABILITY  OF  DATA  IS  POOR) 
< 0.1  COVERAGE 


0.1 -0.4  COVERAGE 

> > 1 


0.5-0.  7 COVERAGE 
08-0.9  COVERAGE 


OPEN 

SCATTERED 

BROKEN 

CLOSE 


\\\\^  1.0  COVERAGE  (NO  WATER)  CONSOLIDATED 

OR  FAST 


' APPROXIMATE  MAXIMUM  EXTENT  OF  0.1  OR  GREATER 

CONCENTRATION 

A.  SITE  OF  COASTAL  GLACIER 

NOTE:  SCATTERED  PIECES  OF  ICE  MAY  BE  ENCOUNTERED  BEYOND 
THE  EXTREME  LIMIT 


aiON  AND  EXTREMES 


AUGUST 


379 


FIG.  17  ICE 


130c  14 


\ - 


y < 

Vi.  jL  -w/  Xr*  I I 1 

111)  120  130'  HO  l r-> 


380 


AND  EXTREMES 


TION  AND  EXTREMES 


SEPTEMBER 


NOTE:  SCATTERED  PIECES  OF  ICE  MAY  BE  ENCOUNTERED  BEYOND 
THE  EXTREME  LIMIT 


6 


FIG.  18  ICE  CONCENTRATION  AND  EXRTEMES 
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FIG.  19  ICE  CONCENTRATION  AND  EXTREMES 
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THE  EXTREME  LIMIT 


ATION  AND  EXTREMES 


DECEMBER 


>■ 


LEGEND 

AVERAGE  CONCENTRATION 

(WHERE  LIMITS  ARE  DASHED,  RELIABILITY  OF  DATA  IS  POOR) 
< 0.1  COVERAGE 


LJ 


0 1-0.4  COVERAGE 
0 5-0.  7 COVERAGE 
0 8 0.9  COVERAGE 


OPEN 

SCATTERED 

BROKEN 

CLOSE 


10  COVERAGE  (NO  WATER)  CONSOLIDATED 

OR  FAST 


APPROXIMATE  MAXIMUM  EXTENT  OF  0.1  OR  GREATER 
CONCENTRATION 


A SITE  OF  COASTAL  GLACIER 

NOTE  SCATTERED  PIECES  OF  ICE  MAY  BE  ENCOUNTERED  BEYOND 
THE  EXTREME  LIMIT 


160 
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FIG.  21  FREEZE  AND  BREAKUP  DATES 


AVERAGE  ICE  CONDITIONS 
UNITED  STATES:  GULF  OF  ALASKA 


YEARS 

LOCATION 

LAT. 

LONG. 

FREEZEUP 

BREAKUP 

OF 

i 

RECORD 

Anchorage 

61*  ION 

149*55  W 

24  Nov. 

22  Mar. 

15 

Juneau 

58* 18  N 

1 34*25  W 

Generali 

y 

ice.  free 

. 

Kasilof 

60*23  N 

151* 18  W 

3 Dec.  (1) 

1 3 Apr . ( 1 ) 

1 3 

Kenai 

60*  33  N 

151* 16  W 

Dec.  (1) 

Late  Mar.  (1) 

4 

Kodiak 

57*  50  N 

152*25  W 

Generali 

y 

ice  free 

- 

Seward 

60*07  N 

149*27  W 

Generali 

y 

ice  f r e e (2) 

- 

Sitka 

57*  03  N 

1 35*20  W 

Generali 

y 

ice  free 

- 

Valdez 

61*07  N 

146* 16  W 

Generali 

y 

ice  free(l) 

. 

Whittier 

60*46  N 



148*43  W 

Generali 

y 

ice  free 

- 

(l)  Dates  averaged  for  winters  when  ice  closed  ports; 
throughout  winter  in  mild  years. 

may  remain  open 

(2)  Occasional  fast  ice  in  January  to  March. 


AVERAGE  ICE  CONDITIONS 
UNITED  STATES:  BERING  SEA 


LOCATION 

LAT. 

LONG. 

FREEZEUP 

BREAKUP 

YEARS 

OF 

RECORD 

Adak 

51*54  N 

176*  39  W 

Generali 

ice  free 

Atka 

52* 1 2 N 

174* 12  W 

Generali 

ice  free 

- 

Attu 

52*  56  N 

1 7 3*  1 4 W 

Generali 

ice  free 

- 

Bethel 

60*48  N 

161*45  W 

28  Oct. 

1 3 May 

23 

Dillingham 

59*01  N 

158*  31  W 

8 Nov. 

5 May 

15 

Dutch  Harbor 

5 3*  54  N 

166*  31  W 

Generali 

ice  f r e e (1) 

_ 

ER'gik 

58* 12  N 

1 57*  30  W 

15  Dec. 

21  Apr. 

6 

Cambell 

6 3*50  N 

171*  36  W 

1 Dec. 

16  May 

9 

Golovin 

64*  3 3 N 

163*02  W 

9 Nov. 

17  May 

7 

Hooper  Bay 

61  * 29  N 

166*08  W 

16  Nov. 

26  May 

3 

Kanakanak 

59*00  N 

158*  31  W 

22  Nov. 

6 May 

5 

Kiska  Harbor 

51*58  N 

177*  14  W 

Generali 

ice  free 

- 

Koyuk 

64*  55  N 

1M*  10  W 

Early  Nov. 

20  May 

3 

Kwinhagak 

59*45  N 

161*52  W 

18  Nov. 

28  Apr. 

5 

Little  Diomede 

65*45  N 

168*55  W 

Nov  (2) 

May  (2) 

- 

Moses  Point 

54* 4i  N 

161*52  W 

Mid- Oct.  (2) 

May  (2) 

_ 

Naknek 

58*44  N 

157*02  W 

1 2 Nov . 

1 1 Apr. 

4 

Nome 

64*  31  N 

165*27  W 

20  Nov. 

27  May 

29 

Northeast  Cape 

6 1*  17  N 

168*42  W 

Mid- Nov.  (2) 

Early  June  (2) 

- 

Nunivak 

60*05  N 

166*20  W 

1 Dec. 

20  May 

2 

Platinum 

59*01  N 

161*46  W 

20  Nov. 

22  May 

7 

Prince  of  Wales, 

Cape 

65*  36  W 

168*05  W 

Early  Nov.  (2) 

Mid- June  (2) 

Romanzov,  Cape 

61*47  N 

166*02  W 

Mid-Nov.  (2) 

Mid- May  (2) 

St.  Michael 

6 3*  29  N 

162*01  W 

9 Nov. 

1 June 

19 

Sa voonga 

6 3*  45  N 

170*20  W 

28  Nov. 

?0  May 

7 

Shemya  Island 

52*  4 3 N 

174*10  E 

Generali 

ice  free 

- 

Solomon 

64*  33  N 

164*24  W 

27  Oct. 

1 6 May 

4 

Teller 

65*  18N 

166*20  W 

9 Nov. 

29  May 

12 

Umnak 

53*  10  N 

168*20  W 

Generali 

ice  free 

- 

Unalakleet 

6 3*52  N 

160*47  W 

21  Oct. 

16  May 

1 1 

Wales 

65*  38  N 

168*04  W 

29  Nov. 

3 June 

11 

(1)  Occasional  fast  ice 

(2)  Estimated 
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FIG.  22  FREEZE  AND  BREAKUP  DATES  (Cont'd) 


ICE  CONDITIONS 

U.S.S.R. : NORTHWEST  PACIFIC  AND  BERING  SEA 


LOCATION 

LAT. 

LONG. 

F I 

R S T ICE 

FREEZEUP 

Earliest 

Average 

Latest 

Earliest 

Average 

Latest 

Earliest 

Anadyr' 

64*4511 

177*29E 

na 

Mid-Oct. 

na 

12  Nov. 
(6) 

na 

5 Dec. 

(6) 

na 

Anadyrskiy,  Zaliv 

64*0011 

178*oom 

na 

Early  Oct. 

na 

Mid- Nov. 

na 

Early  Dec. 

na 

Beringa,  Mys 

65*OON 

175*55W 

21  Oct. 

(7) 

na 

26  Oct. 
(7) 

30  Oct. 
(7) 

na 

3 Dec. 
(7) 

21  Apr. 
(7) 

Chaplina,  Mya 

64*25N 

172*15W 

27  Sep. 

(7) 

na 

10  Dec. 
(7) 

27  Oct. 
(7) 

na 

1 Feb. 

(7) 

10  June 
(7) 

Dezhneva,  Bukhta 

61*4211 

173* 35E 

na 

na 

na 

Early  Nov. 

na 

Late  Dec. 

na 

Dezhnevo 

66*0311 

169*  57W 

11  Oct. 

(5) 

na 

29  Oct. 
(5) 

28  Oct. 
(5) 

na 

29  Nov. 
(5) 

28  M»y 
(5) 

Ka*-chatskiy  Zaliv 

55*35N 

l62*21E 

na 

Late  Dec. 

na 

Mid-Nov. 

na 

Mid- Jan. 

na 

Karaga,  Bukhta 

59*05N 

163*00E 

Early  Nov. 

Mid-Nov. 

na 

na 

na 

na 

na 

Kamandorskiye  Ostrova 

55*OON 

l67*OOE 

Mid-Oct. 

Nov. 

na 

Late  Dec. 

I 

• 

• 

Korfa,  Zaliv 

6o‘om 

165*45E 

na 

Mid-Nov. 

na 

15  Nov. 
<5) 

na 

30  Dec.  I 
(5)  1 

15  Apr. 
(5) 

Kresta,  Zaliv 

66  *00N 

179*15W 

Early  Oct. 

Mid-Oct. 

na 

30  Oct. 

(5) 

25  Nov. 

.(■>) 

18  Dec. 

(5) 

na 

Msyachnyy,  Kys 

52*53N 

158*42E 

23  Nov. 

(12) 

na 

28  Dec. 
(12) 

28  Jut. 
(12) 

na 

16  Peb. 

(12) 

3 Mar. 
(12) 

Navarin,  My* 

62*1511 

179*05E 

na 

na 

na 

Mid-Nov. 

na 

Late  Dec. 

na 

01  'ga,  My* 

54*2911 

l6l*20E 

na 

Mid-Nov. 

na 

na 

na 

na 

na 

Olyutorskiy,  Mys 

59#55N 

170*27E 

na 

Early  Nov. 

na 

Late  Nov. 

na 

Late  Dec. 

na 

Provideniya,  Bukhta 

64*2511 

173*24w 

18  Sep. 

(8) 

Late  Sep. 

25  Oct. 
(8) 

24  Oct. 

(8) 

na 

3 Jan. 

(8) 

8 Apr. 
(8) 

(Jkinskaya,  Cuba 

57#53N 

162*22E 

na 

Late  Nov. 

na 

Mid-Nov. 

Early  Jan. 

Late  Jan. 

Mid-Msr . 

Ust-Kamchatsk 

56*15N 

162* 30E 

Late  Oct. 

na 

na 

Early  Nov. 

na 

Late  Nov. 

na 

Average  | 
Hid-7une 


Footnotes:  First  occurrence  of  ice  may  be  grease,  fast,  or  drift  ice. 

Numbers  in  parentheses  below  dates  refer  to  years  of  data  used  in  computing  date  given.  Exact  dates  (e.g.,  12  Nov.)  are  more  accurate  than  ind« 
When  dates  are  shown  as  indefinite,  the  years  of  record  were  either  indeterminable  or  of  less  than  five  years'  duration, 
na  Not  available. 

(unk)  Number  of  years  unknown. 

# Occurrence  of  no  ice  or  freezeup  during  a season  for  all  years  of  record  is  greater  than  50  percent. 

• In  at  least  one  year  of  record  no  ice  or  freezeup  occurred  during  a season. 


XUP  DATES  (Cont'd) 


I Cl  CONDITIONS 


3.S.R.:  NORTHWEST  PACIFIC  AND  BERING  SEA 


l C l* 

FREEZEUP 

BREAKUP 1 

LAST  I C 

E 

Mean 

maximum 

thickness 

(feet) 

Absolute 
maximum 
thickness 
( feet ) 

page 

Latest 

Earliest 

Average 

Latest 

Earliest 

Average 

Latest 

Earliest 

Average 

Latest 

>ct. 

na 

12  Nov. 
(6) 

na 

5 b*c. 

(6) 

na 

Mid- June 

na 

29  Apr. 
(6) 

Late  June 

9 July 
(6) 

7.2 

(M 

8.2 

(M 

Oct. 

na 

Mid-Nov. 

na 

Early  Dec. 

na 

na 

na 

Late  Apr. 

Late  June 

Early  July 

7.2 

(unk) 

na 

26  Oct. 
(7) 

30  Oct. 

(7) 

na 

3 Dec. 
(7) 

21  Apr. 

(7) 

na 

9 May 

(7) 

25  Apr. 

(7) 

na 

18  July 
(7) 

na 

na 

10  Dec. 
(7) 

27  Oct. 
(7) 

na 

1 Feb. 
(7) 

10  June 
(7) 

na 

2 July 
(7) 

20  June 
(6) 

na 

15  July 
(6) 

na 

na 

na 

Early  Nov. 

na 

Late  Dec. 

na 

na 

na 

Late  Apr. 

na 

Mid- June 

na 

na 

29  Oct. 
(5) 

28  Oct. 
(5) 

na 

29  Nov. 
(5) 

28  my 
(5) 

na 

2 June 
(5) 

9 June 
(5) 

na 

8 July 
(5) 

na 

na 

3ec . 

na 

Mid-Nov. 

na 

Mid-Jan. 

na 

na 

na 

Late  Feb. 

Early  June 

na 

na 

na 

fov. 

na 

na 

na 

na 

na 

na 

na 

na 

Late  Apr. 

Early  May 

na 

na 

t. 

na 

Late  Dec. 

» 

• 

• 

# 

na 

na 

Feb. 

Mid-Mar. 

na 

na 

lov. 

na 

15  Nov. 
(5) 

na 

30  Dec. 

(5) 

15  Apr. 

(5) 

na 

23  Apr. 

(5) 

18  Apr. 

(5) 

Mid- June 

16  June 
(5) 

na 

na 

st . 

na 

30  Oct. 

(5) 

25  Nov. 

.(5) 

18  Dec. 

(5) 

na 

Late  May 

Early  June 

25  Apr. 

(5) 

2U  June 
(5) 

18  July 
(5) 

na 

na 

26  Dec. 
(12) 

28  Jan. 
(12) 

na 

16  Feb. 

(12) 

3 Mar. 

(12) 

na 

27  Apr. 

(12) 

26  Mar. 
(12) 

na 

28  tfcy 
(12) 

na 

na 

na 

Mid- Nov. 

na 

Late  Dec. 

na 

na 

na 

Late  May 

Early  June 

Mid-July 

na 

na 

XV. 

na 

na 

na 

na 

na 

na 

na 

na 

Mid- Apr. 

na 

na 

na 

tov. 

na 

Late  Nov. 

na 

Late  Dec. 

na 

na 

na 

Early  Apr. 

na 

Mid-June 

na 

na 

fp. 

25  Oct. 
(8) 

2h  Oct. 

(8) 

na 

3 Jan. 

(8) 

8 Apr. 

(8) 

na 

25  June 
(8) 

2 June 
(7) 

Late  June 

16  July 
(7) 

na 

na 

>v. 

na 

Mid-Nov. 

Early  Jan. 

Late  Jan. 

Mid-Mar. 

Late  May 

Late  June 

na 

Late  June 

Mid-July 

2.6 

(2) 

na 

— 

na 

Early  Nov. 

na 

Late  Nov. 

na 

na 

na 

late  Apr. 

na 

Mid- May 

na 

na 

rt  ice. 

r data  used  in  computing  date  given.  Exact  dates  (e.g.,  12  Nov.)  are  more  accurate  than  indefinite  dates  (e.g.,  Mid-Oct.). 
:ord  were  either  indeterminable  or  of  less  than  five  years'  duration. 


p all  years  of  record  is  greater  than  50  percent, 
icurred  during  a season. 
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FIG.  23  FREEZE  AND  BREAKUP  DATES  (Cont'd) 


ICE  CONDITIONS 


U.S.S.N.:  SEA  OF  OKHOTSK 


— 

~ 

I 

1 

' 

1 i 

AST  ICE 

Hear. 

LOCATION 

l*T. 

LONG. 

r 

I R S T ICE 

freezbup 

MtAltUP 

■axioms 

Earliest 

Average 

Latest 

Ear 11 eat 

Average 

Latest 

Earliest 

Average 

Latest 

Earl  lest 

Average 

Ute*t 

(feet  . 

Anlva,  Zaliv 

Ii<5*16N 

lU2«lf8R 

Early  Nov. 

na 

late  Nov. 

na 

na 

na 

na 

na 

na 

Hid- Apr. 

na 

Mid- Hay 

3.0 

(unk  J 

y 

13**10E 

18  Oct. 

na 

27  Oct. 

26  Nov. 

na 

22  Jan. 

10  iter. 

na 

r.a 

na 

3-5 

(7) 

(7) 

(7) 

(7) 

(7) 

(7) 

(7) 

(unk / t 

Boi • snaya  Vorovafcaya 

5^*14N 

165*U«E 

n. 

Dec. 

na 

Hid-Dec. 

na 

Hld-Jan. 

na 

««• 

na 

Late  Feb. 

na 

Early  Hay 

na  ‘ 

ChRalov 

53*18N 

i*ii*28e 

20  Oct. 

28  Oct. 

7 Nov. 

8 Dec. 

18  Dec. 

26  Dec. 

19  Wy 

22  Itey 

25  Hay 

*•.2  > 

(6) 

(6) 

(6) 

(6) 

(6) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5)  r 

Chuaikan 

6*4*U2N 

136* 19E 

12  Oct. 

2*4  Oct. 

13  Nov. 

l Nov. 

16  Dec. 

18  Jan. 

1 April 

8 itey 

28  June 

"t?T 

(o) 

(6) 

(6) 

d) 

(6) 

<■>> 

(7) 

(7) 

(7) 

(7) 

(7) 

Githlgi nskaya  Ouba 

e 1*301 

158*001  j 

na 

l*te  Oct . to 

na 

Late  Nov. 

na 

Late  Dec. 

na 

Hay 

na 

Late  Har. 

na 

Mid-July 

na 

early  Nov. 

* 

Kamenakoe 

62*30* 

166* 10E 

Early  Oct. 

16  Oct. 

(6) 

na 

Early  Nov. 

na 

Hld-Dec. 

na 

na 

na 

Early  Itey 

Early  June 

Early  July 

na 

Khanydngiia,  Hr* 

57*5011 

1U0*31E  | 

na 

Nov. 

na 

“ 

na 

na 

na 

Hay 

•te 

na 

June 

na 

na 

Khayryuaovyy,  ^ra 

37*0fiN 

I96*3*»E  j 

na 

Early  Nov. 

na 

na 

Dec. 

na 

na 

Apr. 

na 

na 

Early  Hay 

na 

2.0 

(unk) 

Korsakov 

*VN 

IU2*U6E 

Early  Nov. 

26  Nov. 

Early  Dec.  na 

18  Jan. 

na 

na 

1L  iter. 

na 

Late  Har. 

na 

Early  Hay 

2.0 

(22) 

(22) 

(22) 

(unk) 

Krutogorova 

55*02N 

16S*36E  J 

na 

na 

na 

17  Dec. 

na 

15  Jan. 

na 

na 

na 

20  Feb. 

25  Apr. 

na 

(6) 

U) 

(6) 

(6) 

Kuahka 

‘ 1*  N 

1'0*22E  | 

na 

Hid- Oct. 

“ 

Late  Nov. 

na 

Late  Dec. 

Late  iter . 

na 

Early  June 

Late  iter. 

na 

Late  June 

na 

Motykleyakly,  Zaliv 

>9*2<4N 

lUfl'yjE 

na 

Early  Nov. 

na 

na 

na 

na 

na 

Late  May  to 

na 

na 

Mid-June 

na 

3.2 

early  June 

(unk)  ’ 

ye va,  Bukhta 

59*32* 

16O*L0E 

na 

Mid-Nov. 

na 

na 

Late  Nov. 

na 

na 

Late  May  to 

na 

na 

2.5 

early  June 

| 

Navi  1 1 , Reyd 

31***  3N 

1*»3*?1E  l 

na 

late  Nov. 

na 

na 

na 

na 

! 

na 

na 

na 

Mid-Hay 

na 

na  ’ 

Nikolaya,  Zaliv 

53*<40N 

138*351  j 

na 

Hid- Nov. 

“ 

Early  Nov. 

na 

Mid-Dec. 

na 

Late  Hay 

na 

Late  itey 

Early  July 

Late  July 

na 

Nosappu-xak . 

*43*?3N 

1*»6**»9E 

20  Dec. 

8 Jan. 

18  Jan. 

na 

na 

na 

na 

na 

na 

12  Har. 

30  Har. 

na 

(8) 

(8) 

(9) 

(8) 

(8) 

(8) 

Odyan,  Zaliv 

69* 12N 

>9*?3N 

1S2*00E  i 

na 

Early  Nov. 

na 

na 

na 

na 

na 

na 

na 

na 

Early  to 
mid- June 

na 

“ i 

Okhotsk 

l*»3*l8* 

ria 

Hid-Nov. 

Hld-Jan. 

Late  Nov. 

na 

late  Jan. 

na 

na 

na 

19  Har. 

10  Hay 

21  June 

b.6  * 

l‘/.*31E 

(7) 

(7) 

(7) 

iternovax . y 

na 

Hid -Jan. 

na 

Hld-Dec. 

n* 

Late  Jan. 

na 

na 

na 

Hid-Har . 

Early  Apr. 

late  Ape. 

Palana  (River) 

59*03N 

169*UME 

na 

Hld-Nov. 

na 

22  Nov. 

n« 

15  Jan. 

n* 

na 

11  Feb. 

Mid-Apr 

| 

(7) 

(7) 

(7) 

<T' 

(unk  ) 

Paraawafur,  Oatrov 

50*?>N 

155#,>0E 

na 

late  Dec. 

Feb. 

na 

ne 

na 

na 

na 

na 

na 

na 

na 

na 

Penamnakaya  Cuba 

6l*OON 

l6?*00E 

na 

Hld-Nov. 

na 

Early  Nov. 

na 

Hld-Dec. 

na 

Hay 

na 

Early  Hay 

June 

Early  July 

5.0 

Poronayak 

*»9*13N 

1*»3*07E  j 

na 

27  Nov. 

na 

na 

na 

« 

na 

16  Apr. 

June 

(unk  ) 

(21) 

(21) 

1 (unk ) 

Sakhalinakiy  Zaliv 

6;*I*6N 

1*»1*30E 

"■ 

Late  Oct. 

na 

na 

Hld-Nov. 

na 

na 

June 

Severnyy,  Zaliv 

•**22N 

l42?25« 

na 

na 

na 

na 

na 

na 

na 

na 

na 

6 Nov.  | 

L»te  Nov. 

Hld-Dec. 

Late  Dec. 

9 itey 

22  Hav 

27  Hav 

July 

<4. <4 

(6) 

(*>) 

(■>) 

(5) 

(8) 

(5) 

(5) 

(6) 

(5) 

(unk ) 

Tauyakaya  Ouba 

59*20N 

180*20E  1 

na 

Hid-Nov. 

na 

18  Nov. 

na 

17  Dec. 

na 

Early  Hay 

na 

16  Apr. 

Mid-June 

Early  July 

n* 

(6) 

(5) 

(5) 

Tuaurakly  Zaliv 

'A*OON 

137*00E 

“ 

late  Oct.  to 
early  Nov. 

na 

na 

na 

na 

na 

Late  Iter. 

na 

na 

na 

na 

n. 

Udaxava  Ouba 

5**50N 

136***‘>E 

Ice  all  year 

Early  Nov. 

na 

Hld-Nov. 

na 

Hid-Dec. 

na 

Lata  Hay 

na 

Late  Apr. 

na 

Ice  all  y»%' 

r na 

IT  banaxiy  Zaliv 

63*3 

137%5E 

na 

na 

na 

na 

na 

na 

na 

June 

na 

na 

Late  June 

na 

na 

Urkt , We  yd 

53*3*»N 

U»3*05E 

na 

Late  Nov. 

n. 

na 

n. 

na 

na 

na 

na 

na 

Mid-Hay 

na 

na 

Wat • *Bol  aheretak 

62*«48N 

iy>*ii»z 

na 

na 

na 

Hid-Dec. 

na 

Late  Jan. 

na 

na 

na 

Hid-Har. 

na 

Early  May 

na 

Uaf  -Tigil 

yom 

168*12E 

na 

na 

na 

27  Nov. 

na 

na 

10  Har. 

na 

(6) 

(5) 

(5) 

(5) 

Voyaapolxa  (River) 

68*30N 

169* 10E 

na 

Early  Dec. 

na 

Late  Nov. 

na 

Hld-Jan. 

na 

na 

na 

Hid- Feb. 

Early  Apr. 

Late  Apr. 

na 

faaakava  Ouba 

■>9*R0N 

16fc*26E 

28  Oct. 

7 Nov. 

?W  Nov. 

7 Dec. 

l Jan. 

21  Feb. 

13  Apr. 

20  itey 

1 10  Hay 

(6) 

(6) 

(6) 

(6) 

(6) 

(t) 

(0 

(O 

(6) 

(6) 

(6) 

(6) 

(5) 

fuennyy,  My* 

156*1*8* 

na 

late  Nov. 

na 

na 

na 

na 

na 

na 

na 

na 

Early  Apr. 

na 

na 

Zav  yal ova , Oatrov 

»9*03N 

150*37* 

na 

Dec. 

na 

na 

Dec. 

na 

na 

Late  Hav 

na 

na 

June 

na 

na 

Footnote*.  A First  occurrence  of  ic e my  be  greaae,  f**t,  or  drift  Ice.  t 

*iwr-#ri  in  parentheaea  below  date*  refer  to  year*  of  data  used  in  computing  late  given.  Exact  date*  (e.g.,  1“  Oct.)  are  more  accurate  than 
When  late*  are  *nown  ••  Indefinite,  the  year*  of  record  were  either  indeterminable  or  of  lea*  than  rtve  year*’  duration, 
na  Not  available. 

( >a nr)  N’jmber  >f  year*  unknown. 


indefinite  date*  (e.g.. 


Early  Nov.  ). 
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FIG.  23  FREEZE  AND  BREAKUP  DATES  (Cont'd) 


ICE  CONDITIONS 


U.S.S.R. : SEA  OP  OKHOTSK 


— 

— 

— 

— 



— 

— 

LAST  ICE 

Mean 

Alaolute 

i<0CATI0N 

LAT. 

LONG. 

f 

I R S T ICE 

1 

FREEZEUP 

BREAKUP 

Mximusi 

maximum 

thickness 

thickness 

Ear li eat 

Average 

Uteat 

Earliest 

Average 

Uteat 

Earliest 

Average 

Uteat 

Earliest 

Average 

Utest 

(feet) 

(feet ) 

, Zallv 

9t.*l6N 

14?*4‘!E 

Early  Nov. 

na 

Ute  Nov. 

na 

na 

na 

na 

na 

— 

Mid-Apr . 

na 

Mid-May 

3.0 

(unK) 

na 

56*27* 

138* 10E 

lfl  Oct. 

na 

27  Oct. 

25  Nov. 

na 

22  Jan. 

10  mr. 

na 

na 

20  May 

na 

25  June 

3-5 

na 

(7) 

(7) 

(7) 

(7) 

(7) 

(7) 

(7) 

(unk) 

naya  Vorovskaya 

59*14N 

155*48E 

n. 

Dec. 

na 

Mid-Dec. 

na 

Mid-Jan. 

na 

na 

na 

Ute  Feb 

na 

Early  May 

na 

na 

>v 

53*10* 

141*28E 

20  Oct. 

28  Oct. 

7 Nov. 

8 Dec. 

18  Dec. 

26  Dec. 

18  M»y 

22  May 

25  Hay 

6 June 

16  June 

26  June 

9.2 

5.0 

(5) 

(5) 

(5) 

• (5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

<an 

54*42* 

135* 19E 

12  Oct. 

29  Oct. 

13  Nov. 

1 Nov. 

15  Dec. 

18  Jan. 

1 April 

8 May 

28  June 

27  Apr. 

17  June 

15  July 

na 

na 

(6) 

(ft) 

(6) 

<5’ 

(5) 

(5) 

(7) 

(7) 

(7) 

(7) 

(7) 

(7) 

nnakaya  Cuba 

> l*30N 

158*OOE 

na 

Late  Oct.  to 

na 

Ute  Nov. 

na 

Ute  Dec. 

na 

May 

na 

Ute  Mar. 

na 

Mid-July 

na 

na 

early  Nov. 

* 

Ikoe 

62*30* 

165* 10E 

Early  Oct. 

15  Oct. 

na 

Early  Nov. 

na 

Mid-Dec. 

na 

na 

na 

Early  May 

Early  June 

Early  Julv 

na 

na 

(ft) 

in# da,  Mys 

57*10* 

140* 31E 

na 

Nov. 

na 

na 

na 

na 

na 

Hay 

ra 

na 

June 

na 

na 

na 

fuiovyy,  »fya 

57*06* 

156*3l*E 

na 

Early  Nov. 

na 

na 

Dec. 

na 

na 

Apr. 

na 

na 

Early  May 

na 

2.0 

(unk) 

na 

«ov 

U(  *38* 

142*46E 

Early  Nov. 

26  Nov. 

Early  Dec.  na 

18  Jan. 

na 

na 

19  Mar. 

na 

Ute  Mar. 

na 

Early  May 

2.0 

na 

(22) 

(22) 

(22) 

(unk) 

;orova 

16*02* 

155*36E 

na 

na 

na 

17  Dec. 

na 

15  Jan. 

na 

na 

na 

20  Feb. 

na 

25  Apr. 

na 

na 

(6) 

(ft) 

(6) 

(ft) 

» 

1 l*  •'N 

l-  0*22E 

na 

Mid-Oct. 

na 

Ute  Nov. 

na 

Ute  Dec. 

Ute  mr. 

na 

Early  June 

Ute  Iter. 

na 

Ute  June 

na 

na 

leyskly,  Zallv 

59*24N 

148* 50E 

na 

Early  Nov. 

na 

na 

na 

na 

na 

Ute  May  to 

na 

na 

Mid-June 

na 

3.2 

na 

early  June 

(unk) 

tva,  Bukhta 

59*3?* 

150*U0E 

na 

Mid-Nov. 

na 

na 

Ute  Nov. 

na 

na 

Ute  May  to 

na 

na 

Mid-June 

na 

2.5 

na 

early  June 

(unk) 

, Heyd 

5i*U3N 

1**3*21E 

na 

Late  Nov. 

na 

na 

na 

na 

na 

na 

na 

na 

Mid-May 

na 

na 

na 

»ya,  Zaliv 

53*40N 

13^*35E 

na 

Mid-Nov. 

na 

Early  Nov. 

na 

Mid-Dec- 

na 

Ute  May 

na 

Ute  May 

Early  July 

Ute  July 

na 

na 

ju-saki 

43*23* 

li*6*ii9E 

20  Dec. 

8 Jan. 

18  Jan. 

na 

na 

na 

na 

na 

na 

12  Mar. 

30  Mar. 

11  Apr. 

na 

na 

(8) 

(8) 

(8) 

(8) 

(8) 

(8) 

, Zaliv 

59*12N 

59*23* 

157*00E 

1U3*18E 

na 

Early  Nov. 

na 

na 

na 

na 

n. 

na 

“ 

na 

Early  to 
mid-June 

na 

na 

na 

ik 

na 

Mid-Nov. 

Mid-Jan. 

Ute  Nov. 

na 

Ute  Jan- 

na 

na 

na 

19  Mar. 

19  May 

21  June 

t>.5 

9.9 

51*30* 

1V.*31E 

(7) 

(7) 

(7) 

( unk ) 

( unk ) 

ivskiy 

na 

Mid- Jan. 

na 

Mid-Dec. 

na 

Ute  Jan. 

na 

na 

na 

Mid-Mar. 

Early  Apr. 

Ute 

na 

na 

i (River) 

59*03N 

169***8E 

- 

Mid-Nov. 

na 

22  Nov. 

(7) 

na 

15  Jan. 

(7) 

na 

na 

na 

11  Feb. 
(7) 

Mid-Apr 

26  Apr. 
(7) 

3-2 

(unk) 

7.0 

(unk) 

shir,  Oatrov 

50*25* 

155*S0E 

na 

Late  Dec. 

Feb. 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

naxaya  Cuba 

6i*00N 

162*OOE 

na 

Mid-Nov. 

na 

Early  Nov. 

na 

Mid-Dec. 

na 

Hay 

na 

Early  May 

June 

Early  July 

5.0 

na 

yak 

J*9*13N 

1**3*07E 

na 

27  Nov. 

na 

na 

na 

na 

na 

16  Apr. 

June 

na 

(unk) 

3-3 

na 

(21) 

(21) 

(unk) 

inar iy  Zal.v 

5: *45* 

1*»1*30E 

na 

Late  Oct. 

na 

na 

Mid- Nov. 

na 

na 

June 

na 

na 

July 

na 

na 

jry,  Zallv 
r 

V**??N 

54*52* 

1*»2*?5E 
137* 10E 

. *“ 

24  Oct. 

na 

1 Nov. 

na 

6 Nov. 

na 

Ute  Nov. 

na 

Mid-Dec. 

na 

Ute  Dec. 

na 

9 my 

na 

22  my 

na 

27  Na> 

na 

15  June 

Ute  June  to  early  July  Ute  Aug.  na 

9 Julv  13  Julv  9.9 

na 

5.0 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

<’> 

(unk) 

(unk ) 

aya  Cuba 

59*20* 

150*20* 

na 

Mid -Nov. 

n. 

18  Nov. 

17  Dec. 

na 

Early  May 

na 

15  Apr. 

Mid- June 

Early  July 

na 

na 

(5) 

(5) 

(5) 

«iy  Zallv 

64*oo* 

137*OOE 

na 

Ute  Oct.  to 
early  Nov. 

na 

na 

~ 

na 

na 

Ute  Mar. 

na 

na 

na 

na 

na 

na 

i Cuba 

54*50* 

135***5E 

Ice  all  year 

Early  Nov. 

na 

Mid-Nov. 

na 

Mid-Dec. 

na 

Ute  May 

na 

Ute  Apr. 

na 

Ice  all  yea 

na 

na 

in ly  Zaliv 

53*33* 

137*»»5E 

na 

na 

na 

na 

na 

na 

na 

June 

na 

na 

Ute  June 

na 

na 

na 

»eyd 

53*34* 

1«*3*0*>E 

Ute  Nov. 

na 

na 

na 

na 

na 

na 

na 

na 

Mid-May 

na 

na 

na 

)1  aheretak 

»*M| 

156*14e 

na 

na 

na 

Mid-Dec. 

na 

Ute  Jan. 

na 

na 

na 

Mid-Mar. 

na 

Early  May 

na 

igi  r 

5**01N 

158*12B 

na 

na 

na 

27  Nov. 

na 

13  Jan. 

na 

na 

na 

10  Mar. 

na 

29  Apr. 

na 

na 

(5) 

(5) 

(5) 

(5) 

ilka  (River) 

58*30* 

159* 10E 

na 

Early  Dee. 

na 

Ute  Nov. 

na 

Mid- Jan. 

na 

na 

na 

Mid- Feb. 

Early  Apr. 

Ute  Apr. 

na 

na 

a Cuba 

•>9*40* 

15*»*25E 

28  Oct. 

7 Nov. 

29  Nov. 

7 Dec. 

ft  Jan. 

21  Feb. 

13  Apr. 

20  *v 

6 June 

10  my 

16  June 

9 July 

5.1 

6.6 

(ft) 

(6) 

(ft) 

(ft) 

(6) 

(b) 

(ft) 

(ft) 

(ft) 

(6) 

(6) 

(6) 

(5) 

(5) 

Mys 

57*45* 

I •/■*<•  6E 

na 

Ute  Nov. 

na 

na 

na 

na 

na 

na 

na 

na 

Early  Apr. 

na 

na 

na 

ova,  Oetrov 

59*03* 

150*37E 

na 

Dec. 

na 

na 

Dec. 

na 

na 

Ute  May 

na 

na 

June 

na 

na 

na 

t:  A First  occurrence  of  ice  nsy  o*  gresse,  fast,  or  drift  ice. 

Nanber*  in  parentheses  below  dates  refer  to  yeera  of  data  used  In  computing  dele  given.  Exact  dates  (e.g.  , 11  Oct  ) are  more  accurate  than  indefinite  datea  (t.g.,  Early  Nov.). 
When  datea  are  mown  *a  Indefinite,  the  yeara  of  record  were  either  indeterminable  or  of  leaa  than  five  years1  duration, 
na  Not  available. 

(unk)  Number  of  yeara  unknown. 
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FIG.  24  FREEZE  AND  BREAKUP  DATES  (Cont'd) 

I Cl  CONDITIONS 


U.S.S.R.:  SEA  OF  JAPAN  (INCLUDING  TATAR  STRAIT) 


LOCATION 

LAT. 

I/3NG. 

F 

IRST  ICla 

FREEZEUP 

BREAKUP 

Earliest 

Average 

Latest 

Earliest 

Average 

Latest 

Earliest 

Average 

Latest  | 

AleKsandrovsk-Sakhalinakiy 

50*54N 

142*101 

12  Nov. 
(23) 

24  Nov. 

(23) 

11  Dec. 
(23) 

17  Dec. 
(5) 

23  Dec. 

(23) 

12  Jan. 
(5) 

20  Feb. 

(5) 

13  Mar. 

(23) 

23  Mar. 

(5)  i 

Amurskiy  Zallv 

i»3*xow 

131*50E 

14  *ov. 
(25) 

3 Dec. 

(23) 

30  Dec. 
(25) 

18  Dec. 
(6) 

4 Jan. 

(23) 

na 

na 

27  Feb. 

(23) 

15  Mar. 

(6)  Ji 

Askol'd,  Ostrov 

42*1*  5N 

132*20* 

Mid-Dec. 

Early  Jan. 

na 

19  Dec. 
(10) 

# 

• 

• 

# 

3 Mar. 

do) 

Belkina,  Mys 

45*50* 

137*41* 

22  Nov. 
(21) 

27  Dec.. 

(21) 

15  Jan. 
(21) 

na 

* 

• 

* 

# 

na 

De-Kastri 

51*28N 

140*471 

11  Nov. 
(11) 

Mid-Nov. 

1 Dec. 

(u) 

16  Nov. 
(U) 

na 

24  Dec. 
(11) 

5 Apr. 

(10) 

na 

3 May 

(10)  \ 

Ekspeditsii,  Bukhta 

42*40N 

130*45* 

30  Oct. 

(6) 

10  Nov. 

(6) 

1 Dec. 

(6) 

5 Dec. 
(6) 

25  Dec. 

(6) 

8 Jan.  ' 
(6) 

13  Feb. 

(6) 

29  Feb. 

(6) 

14  Her. 

(6)  i 

Gamova,  Mys 

42*33N 

131*121 

26  Nov. 
(36) 

3 Jan. 

(36) 

31  Jan. 
(36) 

Mid- Jan. 

# 

• 

• 

# 

Late  Mar. 

Lazareva,  Mys 

52*15N 

141*32* 

1 Nov. 

(5) 

na 

29  Nov. 

(5) 

30  Nov. 
(5) 

na 

29  Dec. 

(5) 

30  Apr . 

(5) 

na 

19  May 
(5) 

Lesogorsk 

49*27* 

142*08* 

3 Dec. 

(5) 

11  Dec. 

(5) 

19  Dec. 

(5) 

na 

# 

* 

• 

# 

na 

Milyutina,  Mys 

49*02* 

l40*20I 

2 Nov. 
(23) 

3 Dec. 

(22) 

28  Dec. 
(23) 

Mid-Dec. 

14  Jen. 

(22) 

Early  Feb. 

Late  Feb. 

12  Mar. 

(22) 

Late  Apr. 

Nakhodka 

42*48n 

132*521 

22  Nov. 
(17) 

3 Dec. 

(17) 

15  Dec. 
(17) 

na 

4 Jan. 

(17) 

na 

na 

1 Mar. 

(17) 

na 

Never  sk 

46*40N 

141*511 

na 

3 Jan. 

(5) 

na 

n. 

0 

• 

* 

# 

na 

Nikolayevsk-na-Ainure 

53*08n 

140*44e  j 

28  Oct. 

(6) 

Early  Nov. 

12  Nov. 

(6) 

30  Oct. 
(6) 

Mid-Nov. 

27  Nov.  1 
(6) 

10  May 
(6) 

Mid-May 

19  May 
(6) 

Niznennyy,  Itye 

43*30* 

135*121  | 

4 Dec. 
(27) 

5 Jan. 

(27) 

11  Feb. 
(27) 

na 

na 

na 

na 

na 

na 

Pronge,  M/» 

52*52N 

141*151 

24  Oct. 

(7) 

31  Oct. 

(7) 

11  Nov. 

(7) 

11  Nov. 
(7) 

22  Nov. 

(7) 

5 Dec. 

(7) 

26  Apr. 

(7) 

10  May 
(7) 

21  May 

(7) 

Sovetskaya  Gavan' 

49*01* 

140*18* 

10  Oct. 
(19) 

3 Nov. 

(19) 

23  Nov. 
(19) 

na 

29  Nov. 

(19) 

na 

na 

21  Mar. 

(19) 

na 

Soya-kaikyo 

(La  Perouse  Strait) 

45*45* 

lUp*00E 

na 

20  Jan 
(20) 

na 

na 

na 

na 

na 

na 

na 

Syurkum,  Mys 

50*0511 

140*411 

na 

Early  Dec. 

na 

na 

na 

na 

na 

na 

na 

Tatarskiy  Proliv 

50*00* 

141*001 

5 Nov. 
(33) 

27  Nov. 

(33) 

11  Dec. 
(33) 

na 

na 

na 

na 

na 

na 

Terney,  Bukhta 

45*03* 

136*421 

na 

Early  Dec 

na 

na 

na 

na 

na 

na 

na 

Tomari 

47*46* 

142*04* 

na 

Jan. 

na 

na 

na 

na 

na 

na 

na 

Ussuriyskiy,  Zaliv 

43*OON 

132* 12E 

14  Dec. 
(15) 

24  Dec. 

(14) 

15  Jan. 
(15) 

Late  Dec. 

21  Jan. 

(14) 

na 

na 

17  Feb. 

(14) 

na 

Veselyy  Yar 

43*54* 

135*28* 

17  Nov. 

(6) 

26  Nov. 

(6) 

5 Dec. 

(6) 

na 

na 

na 

na 

na 

na 

Zolotoy,  My* 

47*19* 

139* OOE 

na 

Late  Dec. 

na 

na 

Mid- Jan. 

na 

na 

na 

na 

Footnotes: 


A First  occurrence  of  ice  may  be  grease,  fast,  or  drift  ice. 

Numbers  in  parentheses  belcw  dates  refer  to  years  of  data  used  in  computing  date  given. 
When  dates  are  shown  as  indefinite,  the  years  of  record  were  either  indeterminable  or  of 
na  Not  aval lable , 

# Occurrence  of  no  ice  or  freeseup  during  a season  for  all  years  of  record  is  greater  than 

• In  at  least  one  year  of  record  no  ice  or  freeaeup  occurred  during  a season. 

(unk)  Number  of  years  unknown. 


Exact  dates  (e.g.,  12  Nov.)  are  aore  accurate  than  indefinite  dates 
less  than  five  years'  duration. 

50  percent. 


EAKUP  DATES  (Cont'd) 


ICE  CONDITIONS 

U.S.S.R.:  SEA  Of  JAPAN  (INCLUDING  TATAR  STRAIT) 


FIG.  25  FREEZE  AND  BREAKUP  DATES  (Cont'd) 


LOCATION 

LAT. 

LONG. 



1 

Mean 

Absolute 

F 1 k a T I C 

BREAKUP 

thlckneaa 

thlckneaa 
{ feet) 

Earlleat 

Average 

Lateat 

Average 

Average 

Earlleat 

Average  Lateat 

LOCATION 

LAT. 

LONG. 

FIR 

Chihli,  Oulf  of 
(Po  Hal) 

.... 

Earlleat 

38*3011 

120*001  , 

na 

Mid- Dec. 

na 

n. 

na 

na 

Late  Mar.  na 

0.5 

(unk) 

2.0 

(unk) 

Chlnaa^p'o 

38*44R 

125*26* 

» 

Ch1 ln-hunng-tao 

39*5611 

11 9*  37  E 

» 

Early  Dec. 

na 

» 

na 

na  na 

na 

Chunghung-nl 

39*59" 

128*  12E 

na 

Dal  ran 
(Lu-ta) 

38*5511 

121*39E 

na 

Early  Dec. 

na 

“ 

n. 

- 

Mld-fer.  na 

1.0 

(unk) 

» 

Inch ' on 

37*28" 

126* 36E 

8 Dec. 

(6) 

Liao- tun*  Wan 

40*3011 

121*30E 

na 

Mid-Nov. 

na 

na 

na 

n. 

Late  Mar.  na 

0.5 

(unk) 

na 

Korea  Bay 

39*00" 

124*001  I 

- 

Lu-ahun 
(Port  Arthur) 

38*48" 

121*16* 

na 

Early  Jan. 

n. 

na 

» 

Mar.  na 

» 

na 

feyang-do 

40*00" 

128* 12E 

- 

Ta-ku 

38*59" 

117*41* 

na 

Dec. 

na 

“ 

na 

*r.  na 

0.5 

(unk) 

2.5 

(unk) 

Najin 

42*15" 

130* 18E 

- 

NaJ ln-aan 

42*08" 

L30*15E  I 

na 

31  ig)'  o-hang 

40*02" 

128*  12E  1 

na 

Footnote*:  na 

(unk) 

Not  available. 

The  year*  of  record  for  the  indefinite  date*  (e.g., 
Number  of  year*  unknown. 

Mid-Dec.)  were  either 

Indeterminable  or  of  lea* 

than  five  year*'  duration. 

Slnulju 

40*06" 

124*24E 

- 

Soaura-hang 

42*17" 

130* 36E  j 

n. 

Tuamn  Hivar 

42* 18" 

130*41* 

- 

Wonaar. 

39*10" 

127*26* 

ne 

W&naan-hang 

39*10" 

127*26E 

na 

ICE  OORDITIONB 

Yongampo 

39*56" 

124*22* 

25  "ov. 

(21) 

Humbert  In  parenthaaea  below  date*  refer  to  ywri  of  data  uaed  In  ooaghitlng  tha  data  given.  Knot  date*  (e.g. , 
(e.g.,  Mld-Rov.  or  Rov.).  Whan  data*  ara  ahown  a a Indefinite,  tha  yeara  of  record  vara  althar  lndataralnabla  c 
na  Rot  available. 

(link)  Riabar  of  year*  unknown. 

i Occur ranea  of  no  lea  or  fraaaaup  during  a aaaaon  for  all  years  of  racord  la  grantor  than  50  pa  re ant . 

• In  at  laaat  one  yaar  of  racord  no  lea  or  fraaaaup  occurred  during  a aaaaon. 
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'A* 


KOREA 

p i 

1ST  ICE 



fREEZEUP  BREAKUP 

LAST  I C 

E 

Earlleit 

Average 

Lateat , 

Average  Average 

Earl leet 

Average 

Uteet 

Dec . 

aa 

na  na 

» 

Iter 

- 

“ 

Dec. 

- 

na  na 

Mar. 

- 

8 Dec . 

(6) 

31  Dec. 

(6) 

21  Jan. 
(6) 

“ i “ 

21  Peb. 
(6) 

25  Peb. 
(6) 

1 Mai  . 

(6) 

“ 

na 

na  na 

n* 

“ 

Dec. 

"* 

- 

n. 

Mar. 

- 

Dec. 

- 

na  na 

- 

>ter. 

na 

# 

• 

na 

• 

# 

na 

•» 

Dec. 

na 

n. 

na 

Iter. 

na 

“ 

na  Early 

Mar. 

m 

na  im 

Late  Mar. 

« 

« 

- 

na  Early 

Iter. 

- 

* 

na 

na 

Dec. 

na 

na 

Mar. 

na 

na 

na 

na 

na  Kid-Mar. 

na 

Late  Iter. 

n. 

25  Bov. 
(21) 

9 Dec. 

(21) 

SU  Dec. 
(21) 

na  j 26  Peb. 

| »2l) 

m 

tl  t»lTX  1»tH 

rfhen  date*  * rf 

refer  to  yean  of  date  uaed  in  computing  woe  date  given.  Exact  date*  e g 
■ hewn  a a indefinite,  the  jreare  of  record  were  either  indeterminable  JT  of 

. , 6 Dec.  ) ar 
leea  than  flv 

